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(54) SUBSTRATE-CLEANING DEVICE AND SUBSTRATE CLEANING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate- 
cleaning device and a cleaning method which can 
prevent particles from adhering to a substrate, 
irrespective of the substrate being either a hydrophilic 
or hydrophobic. 

SOLUTION: A cleaning solution delivered from a two- 
fluid nozzle 36 is made to splash back in the inside of a 
cup CP, and turns into a mist condition to scatter to a 
center side of a wafer W, but since a rinse agent is 
supplied to the wafer W by a rinse nozzle 35 to form a 
water film 51, even if mist adheres to the water film 51, 
the mist will not adhere directly to the wafer surfaces. 
As a result, it is possible to prevent particles contained 
in the mist from adhering on the wafer W and to prevent 
adverse influences on the wafer W. 



36 



IS 




Tier 1 



CP 



33 



(c5 



mil 



1 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



01.12.2003 



http://www1 9.ipdl.ncipi.go.jp/PA1 /resu!t/detail/main/wAAA84aO J DA41 5203892... 2006/08/1 5 



Searching PAJ 2/2 i? 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA84aOJ DA41 5203892... 



2006/08/15 



JP.2003-203892.A [CLAIMS] 



1/2 s<— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate washing station characterized by providing the washing nozzle which can 
prepare the substrate top which rotates with the rotation attaching part which holds a substrate 
pivotable in the direction of a path movable, and carries out the regurgitation of the penetrant 
remover, and the liquid supply nozzle which supplies a liquid on a substrate in the case of 
washing by said washing nozzle, and forms liquid membrane on a substrate. 
[Claim 2] The liquid supplied by said liquid supply nozzle on a substrate in a substrate washing 
station according to claim 1 is a substrate washing station characterized by supplying the 
center-ol^rotation side of a substrate from said washing nozzle. 

[Claim 3] The substrate washing station characterized by providing further a means to control to 
start supply of the liquid by said liquid supply nozzle in a substrate washing station according to 
claim 1 or 2 when said washing nozzle moves near the periphery section of a substrate. 
[Claim 4] It is the substrate washing station characterized by said substrate being a hydrophobic 
substrate in a substrate washing station given in any 1 term among claim 1 to claims 3. 
[Claim 5] It is the substrate washing station characterized by the liquid supplied by said liquid 
supply nozzle on a substrate being a rinse in a substrate washing station given in any 1 term 
among claim 1 to claims 4. 

[Claim 6] The rinse supplied by said liquid supply nozzle on a substrate in a substrate washing 
station according to claim 5 is a substrate washing station characterized by being pure water. 
[Claim 7] It is the substrate washing station characterized by said penetrant remover being the 
interflow object of inert gas and a liquid in a substrate washing station given in any 1 term among 
claim 1 to claims 6. 

[Claim 8] It is the substrate washing station characterized by arranging said liquid supply nozzle 
movable in one with said washing nozzle which moves in a substrate washing station given in any 
1 term among claim 1 to claims 7. 

[Claim 9] It is the substrate washing station characterized by arranging said liquid supply nozzle 
in a substrate washing station according to claim 8 at a substrate core side to said washing 
nozzle which moves. 

[Claim 10] It is the substrate washing station characterized by the distance of said washing 
nozzle and a liquid supply nozzle being 5mm - 80mm in a substrate washing station according to 
claim 8. 

[Claim 11] The substrate washing station characterized by providing further a means to control 
the flow rate of the liquid supplied to the periphery section of said substrate to make [ more ] it 
than the flow rate of the liquid supplied by the substrate core in a substrate washing station 
given in any 1 term among claim 8 to claims 10. 

[Claim 12] The substrate washing station characterized by providing further a means to control 
the rate of a liquid supply nozzle in case said liquid is supplied to the periphery section of said 
substrate to make it smaller than the rate of the liquid supply nozzle when being supplied by the 
substrate core in a substrate washing station given in any 1 term among claim 8 to claims 1 0. 
[Claim 1 3] The substrate washing station characterized by providing further a means to control 
the rotational frequency of a substrate in case said liquid is supplied to the periphery section of 
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said substrate to make it smaller than a rotational frequency in case said liquid is supplied by the 
substrate core in a substrate washing station given in any 1 term among claim 8 to claims 10. 
[Claim 14] It is the substrate washing station characterized by the flow rate of the inert gas of 
said penetrant remover being 10 Nl/min - 200 Nl/min in a substrate washing station according to 
claim 7. 

[Claim 1 5] It is the substrate washing station characterized by the flow rate of the inert gas of 
said penetrant remover being 80 Nl/min in a substrate washing station according to claim 14. 
[Claim 16] The flow rate of said liquid supplied by said liquid supply nozzle in a substrate washing 
station according to claim 1 is a substrate washing station characterized by being 0.5 I/ min - 1 .2 
l/min. 

[Claim 17] It is the substrate washing station characterized by the rate of said liquid supply 
nozzle being 5 mm/sec - 30 mm/sec in a substrate washing station according to claim 16. 
[Claim 18] It is the substrate washing station characterized by the rotational frequency of said 
substrate being 300rpm - 5000rpm in a substrate washing station according to claim 1 . 
[Claim 19] The washing nozzle which can prepare the rotating substrate top in the direction of a 
path movable, and carries out the regurgitation of the penetrant remover to the rotation 
attaching part which holds a substrate pivotable, The 1st liquid supply nozzle which is arranged 
movable in one with said washing nozzle which moves, supplies a liquid on a substrate in the 
case of washing by said washing nozzle, and forms liquid membrane on a substrate, The 
substrate washing station characterized by providing the 2nd liquid supply nozzle which supplies 
a liquid to the position of said substrate and forms liquid membrane on a substrate with said 1st 
liquid supply nozzle in the case of washing by said washing nozzle. 

[Claim 20] The substrate washing station characterized by providing a means to control to 
supply the liquid by said 2nd liquid supply nozzle in a substrate washing station according to 
claim 19 when said washing nozzle moves near the periphery section of said substrate. 
[Claim 21] The liquid supplied by said 2nd liquid supply nozzle in a substrate washing station 
according to claim 20 is a substrate washing station characterized by supplying the core of a 
substrate. 

[Claim 22] The substrate washing approach characterized by providing the process which carries 
out the regurgitation of the penetrant remover on the rotating substrate, and the process which 
supplies a liquid and forms liquid membrane on a substrate on this substrate in the case of said 
washing process. 

[Claim 23] It is the substrate washing approach characterized by providing the washing nozzle 
which said penetrant remover is the interflow object of inert gas and a predetermined liquid in 
the substrate washing approach according to claim 22, and carries out the regurgitation of this 
penetrant remover. 

[Claim 24] It is the substrate washing approach which said washing nozzle can prepare said 
rotating substrate top in the direction of a path movable in the substrate washing approach 
according to claim 23, and is characterized by supplying said liquid to a core side from the 
location on the substrate with which a penetrant remover is breathed out in the case of 
migration of said washing nozzle. 

[Claim 25] The substrate washing approach characterized by providing further the process which 
starts supply of said liquid in the substrate washing approach according to claim 24 when said 
washing nozzle moves near the periphery section of said substrate. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. ***# shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate washing station and the substrate 
washing approach of washing a semi-conductor wafer substrate in manufacture of a 
semiconductor device. 
[0002] 

[Description of the Prior Art] It is necessary to maintain highly the cleanliness of the front rear 
face of a semi-conductor wafer (henceforth a "wafer"), especially the front face of a wafer in 
which a semiconductor device is formed, and, for this reason, washing on the rear face of front 
of a wafer is performed before and behind various manufacture processes in manufacture of a 
semiconductor device. 

[0003] In a photolithography process, washing on the rear face of front of a wafer is 
indispensable especially. For example, holding a wafer in the cup for preventing scattering of a 
penetrant remover, or collecting and discarding the penetrant remover after use, rotating a wafer 
within this cup, and supplying a penetrant remover to that wafer top face Scrub washing which 
removes contaminants, such as particle adhering to a wafer top face, by carrying out both-way 
migration of the rotating brush between the core of a wafer and the periphery section, 
contacting a wafer top face is performed. 

[0004] Moreover, he carries out jet injection of the interflow object (two fluids) which mixed 
ultrasonic-cleaning water, and inert gas and pure water for example, not only washing with a 
rotation brush but on the wafer by the nozzle, and is trying to remove more detailed particle in 
this scrub washing in recent years. (For example, patent reference 1 reference.) . 
[0005] 

[Patent reference 1] JP,10-1 56229,A ( drawing 1 etc.). 
[0006] 

[Problem(s) to be Solved by the Invention] However, when carrying out jet injection of the 
penetrant removers, such as ultrasonic-cleaning water and two fluids, and washing a wafer, and 
the wash water of jet injection becomes Myst-like and rebounds by the internal surface of a cup 
which held especially the wafer, the particle which sprinkled the particle adhering to the internal 
surface of the cup concerned etc., and was sprinkled in this way adheres to a wafer. That is, 
originally, although the cup has the function in which prevent that a penetrant remover disperses 
around, or a penetrant remover flows caudad and falls along with the internal surface of a cup 
during wafer washing, since there are many flow rates and these wash water has strong injection 
vigor when wash water, such as ultrasonic-cleaning water and two fluids, is used, it will rebound 
by the cup internal surface. 

[0007] The contact angle over the wafer front face of the penetrant remover which contains the 
particle adhering to a wafer when the wafer which is a processing object in this case is a wafer 
of a hydrophilic property is small, and since it will be in the condition of the penetrant remover 
concerned flowing from a wafer with particle, and being easy to fall, it is satisfactory. However, 
since is large and wettability is bad when the wafer which is a processing object is a 

hydrophobic wafer, in spite of being in the middle of the regurgitation of a penetrant remover, a 
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wafer side is exposed, direct MystHike particle adheres to a wafer side, and this cannot be 
removed. 

[0008] In view of the above situations, the purpose of this invention is not concerned with a 
hydrophilic property or one of hydrophobic substrates, but is to offer the substrate washing 
station which can prevent adhesion of the particle to the substrate top concerned, and the 
substrate washing approach. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the substrate 
washing station concerning the 1st viewpoint of this invention possesses the washing nozzle 
which can prepare the substrate top which rotates with the rotation attaching part which holds a 
substrate pivotable in the direction of a path movable, and carries out the regurgitation of the 
penetrant remover, and the liquid supply nozzle which supplies a liquid on a substrate in the case 
of washing by said washing nozzle, and forms liquid membrane on a substrate. 
[0010] Since it is washing by breathing out a penetrant remover according to such a 
configuration, making the liquid membrane of a hydrophilic property form to a substrate on a 
substrate for example, in being the case where a hydrophobic substrate is used, holding this 
substrate in a cup and performing washing processing Myst of a penetrant remover which 
rebounds from this cup adheres on the liquid membrane of the hydrophilic property concerned, 
and the particle contained in this Myst is discharged by the centrifugal force of the rotating 
substrate besides a substrate with liquid membrane. Thereby, it can prevent that particle 
adheres on a direct substrate. 

[001 1] Here, it is the semantics of forming the film of a hydrophilic property for a substrate front 
face, saying "form the liquid membrane of a hydrophilic property." That is, it means that a 
hydrophobic substrate front face becomes a hydrophilic property by forming liquid membrane on 
a substrate. 

[0012] According to the gestalt of 1 of this invention, the liquid supplied by said liquid supply 
nozzle on a substrate is supplied to the center—of-rotation side of a substrate from said washing 
nozzle. 

[0013] According to the gestalt of 1 of this invention, when said washing nozzle moves near the 
periphery section of a substrate, a means to control to start supply of the liquid by said liquid 
supply nozzle is provided further. 

[0014] According to the gestalt of 1 of this invention, said substrate is a hydrophobic substrate. 
[0015] According to the gestalt of 1 of this invention, the liquid supplied by said liquid supply 
nozzle on a substrate is a rinse. 

[0016] According to the gestalt of 1 of this invention, the rinse supplied by said liquid supply 
nozzle on a substrate is pure water. 

[0017] According to the gestalt of 1 of this invention, said penetrant remover is the interflow 
object of inert gas and a liquid. Since the discharge pressure and pure water of this gas are 
made to perform washing processing of a substrate, using pure water as a liquid, using nitrogen 
gas as this inert gas, the amount of scattering of the penetrant remover by the washing nozzle 
serves as a situation which Myst tends to generate. In this case, the Myst antisticking 
effectiveness by liquid membrane formation of this invention is large. Here, the flow rate of the 
inert gas of a penetrant remover is made into 10 Nl/min - 200 Nl/min. It is 80 Nl/min more 
preferably. 

[0018] According to the gestalt of 1 of this invention, said liquid supply nozzle is arranged 
movable in one with said washing nozzle which moves. Moreover, said liquid supply nozzle is 
arranged in this case at a substrate core side to said washing nozzle which moves, and, as for 
the distance of said washing nozzle and a liquid supply nozzle, it is still more desirable to be 
referred to as 5mm - 80mm. Thus, even if it is the case where the washing nozzle separates 
from the substrate periphery section to the outside, for example since permanence was supplied 
to the substrate core side rather than the location where a liquid supply nozzle is arranged to 
the substrate core side of the washing nozzle which moves and carries out the regurgitation of 
the penetrant remover, and a penetrant remover is supplied to a substrate, a liquid supply nozzle 
always supplies a liquid to the substrate periphery section, and liquid membrane is formed. 
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Therefore, it can prevent that particle adheres to the substrate periphery section with much 
rebound-phenomenon Myst from a cup especially. Moreover, the same effectiveness is acquired 
also when a rinse is used as a liquid. 

[0019] According to the gestalt of 1 of this invention, a means to control to make [ more ] the 
flow rate of the liquid supplied to the periphery section of said substrate than the flow rate of 
the liquid supplied by the substrate core is provided further. Or a means to control to make the 
rate of a liquid supply nozzle in case said liquid is supplied to the periphery section of said 
substrate smaller than the rate of the liquid supply nozzle when being supplied by the substrate 
core is provided further. Although the core differs in the rotational speed of a substrate from the 
periphery section, as a result of being able to make the same the amount of supply of the liquid 
supplied to per unit time amount on a substrate side as much as possible in a core and the 
periphery section, the washing engine performance can be made into homogeneity all over a 
substrate by changing the flow rate of a liquid, or the passing speed of a liquid supply nozzle in 
this way. Here, the flow rate of a liquid is made into 0.5 l/min -1.2 l/min, and, as for the rate of 
a liquid supply nozzle, it is desirable to consider as 5 mm/sec - 30 mm/sec. 
[0020] According to the gestalt of 1 of this invention, a means to control to make the rotational 
frequency of a substrate in case said liquid is supplied to the periphery section of said substrate 
smaller than a rotational frequency in case said liquid is supplied by the substrate core is 
provided further. Thus, since it is carrying out adjustable [ of the rotational speed of a 
substrate ] corresponding to the supply location of a liquid, as a result of being able to make the 
same the amount of supply of the liquid supplied to per unit time amount on a substrate side as 
much as possible in a core and the periphery section, the washing engine performance can be 
made into homogeneity all over a substrate. Here, as for the rotational frequency of a substrate, 
it is desirable to be referred to as 300rpm - 5000rpm. 

[0021] The rotation attaching part to which the substrate washing station concerning the 2nd 
viewpoint of this invention holds a substrate pivotable, The washing nozzle which can prepare 
the rotating substrate top in the direction of a path movable, and carries out the regurgitation of 
the penetrant remover, The 1st liquid supply nozzle which is arranged movable in one with said 
washing nozzle which moves, supplies a liquid on a substrate in the case of washing by said 
washing nozzle, and forms liquid membrane on a substrate, The 2nd liquid supply nozzle which 
supplies a liquid to the position of said substrate and forms liquid membrane on a substrate with 
said 1st liquid supply nozzle in the case of washing by said washing nozzle is provided. 
[0022] A penetrant remover is breathed out moving the liquid supply nozzle of ** a 1st in one in 
a washing nozzle according to such a configuration, and making the liquid membrane of a 
hydrophilic property form on a substrate, liquid membrane formation near the washing nozzle is 
ensured especially, a liquid is further supplied to for example, a substrate core by the liquid 
supply nozzle of ** a 2nd, and liquid membrane formation is ensured all over a substrate. It is the 
case where it is used as a result, for example, a hydrophobic substrate, and when holding this 
substrate in a cup and performing washing processing, Myst of a penetrant remover which 
rebounds from this cup adheres on the liquid membrane of the hydrophilic property concerned, 
and the particle contained in this Myst is discharged by the centrifugal force of the rotating 
substrate besides a substrate with liquid membrane. Thereby, it can prevent that particle 
adheres on a direct substrate. 

[0023] According to the gestalt of 1 of this invention, when said washing nozzle moves near the 
periphery section of said substrate, a means to control to supply the liquid by said 2nd liquid 
supply nozzle is provided. While being able to prevent adhesion of Myst of the cup rebound 
phenomenon, when a rinse is used, for example for a liquid by this, the amount of the rinse used 
can be reduced. 

[0024] The substrate washing approach of this invention possesses the process which carries 
out the regurgitation of the penetrant remover on the rotating substrate, and the process which 
supplies a liquid and forms liquid membrane on a substrate on this substrate in the case of said 
washing process. 

[0025] Since it is washing by breathing out a penetrant remover according to such a 
configuration, making the liquid membrane of a hydrophilic property form on a substrate, even if 
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it is the case where a hydrophobic substrate is used, for example, it can prevent that particle 
adheres on a direct substrate. 

[0026] The spreading processing section in which the substrate processing system of this 
invention applies a resist on a substrate, The development section which performs a 
development to the substrate with which said resist was applied, and the heat treatment section 
which performs thermal processing to a substrate, The washing nozzle which can prepare the 
rotating substrate top in the direction of a path movable, and carries out the regurgitation of the 
penetrant remover to the rotation attaching part which holds a substrate pivotable, The 
conveyance device in which a substrate is conveyed between the substrate washing station 
which has the liquid supply nozzle which supplies a liquid on a substrate and forms liquid 
membrane on a substrate in the case of washing by said washing nozzle, and said spreading 
processing section, the development section, the heat treatment section and a substrate 
washing station is provided. 

[0027] According to such a configuration, in a photolithography process including resist 
spreading processing, a development, heat treatment, etc., said substrate washing station is 
united with the spreading processing section, the development section, and the heat treatment 
section, and improvement in a throughput can be aimed at by carrying out automatic conveyance 
of the substrate according to a conveyance device at each processing section and a processor. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[0029] D rawin g 1 - drawin g 3 are drawings showing the whole spreading development system 
configuration concerning this invention, and drawin g 1 is [ a front view and dra win g 3 of the top 
view and drawing 2 ] rear view. 

[0030] This spreading development system 1 carries in the semi-conductor wafer W to a system 
from the exterior per two or more sheets, for example, 25 sheets, by the wafer cassette CR as a 
processed substrate. Take out from a system or The cassette station 10 for carrying in and 
taking out Wafer W to the wafer cassette CR, The processing station 1 1 which comes to carry 
out multistage arrangement of the various processing units of single wafer processing which 
performs one predetermined processing at a time to Wafer W in a spreading development 
process in a predetermined location, It has the configuration which connected to one the 
interface section 12 for delivering Wafer W between the aligners (not shown) which adjoin this 
processing station 1 1 and are formed. 

[0031] At the cassette station 10, as shown in drawing 1 , the wafer cassette CR to four pieces 
turns two or more each wafer entrances to the location of projection 20a on the cassette 
installation base 20 at the processing station 1 1 side, for example, it is laid in the direction single 
tier of X, and the wafer conveyance object 21 movable in the wafer array direction (Z direction) 
of the wafer contained in the cassette array direction (the direction of X) and the wafer cassette 
CR accesses each wafer cassette CR alternatively. Furthermore, this wafer conveyance object 

21 is constituted pivotable in the direction of theta, and can also access now the alignment unit 
(AUM) and extention unit (EXT) which belong to the multistage unit section of 3rd group G3 by 
the side of the processing station 1 1 so that it may mention later. 

[0032] At the processing station 1 1 , as shown in drawing 1 , the main wafer conveyance device 

22 of a perpendicular conveyance mold is formed in a core, all processing units cover the 
surroundings of it at 1 set or two or more groups, and it is arranged multistage. In this example, 5 
sets is G1, G2, G3, and the multistage arrangement configuration of G4 and G5. The multistage 
unit of the 1st and 2nd groups G1 and G2 is juxtaposed at a system transverse-plane (it sets to 
drawing 1 and is this side) side. The multistage unit of 3rd group G3 adjoins the cassette station 
10, and is arranged, the multistage unit of the 4th group G4 adjoins the interface section 12, and 
is arranged, and the multistage unit of the 5th group G5 is arranged at the regions-of-back side. 
In addition, the 5th group G5 is constituted movable along with the rail 25 for the maintenance of 
the main wafer conveyance device 22. 

[0033] The main wafer conveyance device 22 has equipped the wafer transport device 46 free 
[ rise and fall in the vertical direction (Z direction) ] inside the tubed base material 49. It 
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connects with the revolving shaft of a motor (not shown), and with the rotation driving force of 
this motor, the tubed base material 49 can be rotated to the wafer transport device 46 and one 
centering on said revolving shaft, and, thereby, this wafer transport device 46 can rotate it freely 
in the direction of theta. 

[0034] As shown in drawing 2 , in the 1st group G1, the washing processing unit 50 as a 
substrate washing station concerning two sets (COT) of the spinner mold processing units which 
put Wafer W on a spin chuck within Cup CP, and perform predetermined processing, for example, 
a resist spreading processing unit, and this invention has put on two steps sequentially from the 
bottom. In the 2nd group G2, two sets (DEV) of spinner mold processing units, for example, a 
development unit, and the same washing processing unit 50 as the 1st group G1 have put on two 
steps sequentially from the bottom. 

[0035] Sequentially from the processing unit of an oven mold which puts Wafer W on an 
installation base and performs predetermined processing, for example, the bottom, as shown in 
drawing 3 , in 3rd group G3, a cooling unit (COL), an adhesion unit (AD), the alignment unit 
(AUM), the extention unit (EXT), the reverse unit (RVS), and the PURIBE king unit (PREBAKE) 
have piled up. Two steps, the extention cooling unit (EXTCOL), the extention unit (EXT), the 
PURIBE king unit (PREBAKE), and the post baking unit (POBAKE) have also piled [ the cooling 
unit (COL) ] up the 4th group G4 sequentially from the processing unit of an oven mold, for 
example, the bottom. 

[0036] Thus, the thermal mutual intervention between units can be lessened by arranging a 
cooling unit (COL) with low processing temperature, and (EXTCOL) in the lower berth, and 
arranging the high baking unit (PREBAKE) and post baking unit (POBAKE) of processing 
temperature on the upper case. However, considering as random multistage arrangement is also 
possible. 

[0037] Although the interface section 12 has the same dimension as the processing station 1 1 in 
the depth direction, crosswise, it is built by small size. The pickup cassette CR of portability and 
the buffer cassette BR of a fixed mold are arranged in the forward surface part of the interface 
section 12 at two steps, the circumference aligner 23 is arranged in the tooth-back section, and 
the wafer conveyance object 24 is formed in the center section. This wafer conveyance object 
24 moves to X and a Z direction, and accesses both the cassettes CR and BR and the 
circumference aligner 23. Furthermore, it is constituted pivotable in the direction of theta, the 
extention unit (EXT) belonging to the multistage unit of the 4th group G4 by the side of the 
processing station 1 1 and an adjoining aligner side carry out wafer delivery, and the wafer 
conveyance object 24 can also access a base (not shown) now. 

[0038] The top view in which drawing 4 shows the outline structure of the above-mentioned 
washing processing unit 50, the sectional view which looked at drawing 5 from X in drawing 4 , 
and drawing 6 are the sectional views seen from Y in drawing 4 . 

[0039] opening 68a for the conveyance arm of the main wafer conveyance device 22 to carry out 
carryingHn appearance of the wafer to the case 68 of this washing processing unit 50 is formed, 
and the shutter member 69 which has a breaker style is arranged at this opening 68a. 
[0040] The cup CP which holds Wafer W in a unit center section so that the periphery section of 
Wafer W may be surrounded is arranged, and this cup CP is constituted by the elevator style 74 
free [ rise and fall ], when delivering a wafer between the main wafer conveyance devices 22, it 
is arranged in a downward location, and it is arranged during the washing processing mentioned 
later at a rise location. It can prevent that the Myst-ized penetrant remover which was 
generated during washing processing diffuses towards the exterior of Cup CP by this. 
[0041] In this cup CP, the spin chuck 71 which holds and rotates Wafer W is formed. This spin 
chuck 71 has chuck plate 71a, pivot 71b which supports this chuck plate 71a, rotation drive- 
motor 71c which rotates this pivot 71b, and 71 d of desorption devices in which desorption of 
Wafer W is performed in chuck plate 71a. Moreover, support pin 71e (it sets to drawing 4 and 
they are six places) arrangement of is done, and this wafer W is laid in the front face of chuck 
plate 71a in contact with the top-most vertices of this support pin 71 e. Adjustment of a 
rotational frequency is attained, for example, rotation drive-motor 71c has come to be able to 
carry out adjustable dynamically in the range of Orpm - 5000rpm. 
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[0042] 71 d of desorption devices of Wafer W is arranged in three peripheries of chuck plate 71a. 
Here, in drawing 5 , the condition of having held Wafer W is shown and 71 d of left-hand side 
desorption devices shows the condition that 71 d of right-hand side desorption devices does not 
hold Wafer W, in drawing 5 . The connection table 72 of one sheet which can go up and down in 
the rise-and-fall cylinder 79 is formed in the lower part section of chuck plate 71a, and contact 
fixture 72b is arranged in three corresponding to the arrangement location of 71 d of desorption 
devices in this connection table 72 top, respectively. Wafer W is held like 71 d of desorption 
devices of the left-hand side in drawing 5 by the elastic member which will not be illustrated if 
the maintenance condition of Wafer W is canceled like 71 d of desorption devices by the side of 
drawin g 5 Nakamigi and contact fixture 72b is dropped conversely when contact fixture 72b will 
press respectively in contact with 71 d of desorption devices, if contact fixture 72b is raised in 
the rise-and-fall cylinder 79. 

[0043] The drain 75 is formed in the inner circumference side pars basilaris ossis occipitalis of 
Cup CP, and the exhaust air in Cup CP and discharge of a penetrant remover or a rinse are 
performed, or [ it being exhausted by the vacuum device which is not illustrated, for example 
about this exhaust air, and weakening exhaust air in the case of delivery of the wafer between 
the main wafer conveyance devices 22 ] — or drawing in into the cup CP of particle generated 
by the mechanical movement in the case of delivery can be prevented by stopping. 
[0044] The 2 hydraulic nozzles 36 as the 1st rinse nozzle 35 and washing nozzle which is the 1st 
liquid supply nozzle which stood by in the side section of Cup CP in the nozzle position in 
readiness 67 are being fixed to the connection member 40 in one. Distance between these 1st 
rinse nozzle 35 and 2 hydraulic nozzles 36 is set to 5mm - 80mm. 

[0045] The pure water as a rinse is supplied to the 1st rinse nozzle 35 through a supply pipe 43 
from the rinse source of supply 39, for example, it has come to be able to carry out adjustable 
[ of the amount of supply of the rinse concerned from a nozzle 35 ] dynamically by the bellows 
pump 32 with reference to drawing 6 . The rinse amount of supply is made into for example, 0.5 
l/min -1.2 l/min with this operation gestalt. 

[0046] The 2 hydraulic nozzles 36 have the buffer section 44 equipped with buffer room 44a, and 
the discharge part 45 which carries out the regurgitation of the penetrant remover, as shown in 
drawing 7 . The nitrogen gas passageway 28 for supplying nitrogen gas to the buffer room 44a 
concerned as inert gas and the liquid flow channel 27 for supplying pure water are formed in 
buffer room 44a. Passage 45a for vigor to improve the interflow object (pure water containing 
nitrogen gas) mixed with pure water near the outlet of the nitrogen gas passageway 28 in buffer 
room 44a on a wafer the regurgitation is formed in the discharge part 45. 

[0047] With reference to drawing 6 , the connection member 40 which fixed the rinse nozzle 35 
and the 2 hydraulic nozzles 36 of these 1st is attached in the movable nozzle maintenance arm 
77 along with the guide rail 34 installed in the direction of Y. This maintenance arm 77 is 
connected to the belt 41 driven through a driving pulley 31 with a stepping motor 38, at the 
rotational frequency of a stepping motor 38, the passing speed of the maintenance arm 77 is 
constituted by adjustable, and, thereby, the passing speed of the 1st rinse nozzle 35 and the 2 
hydraulic nozzles 36 has adjustable. This passing speed is made into 5 mm/sec - 10 mm/sec 
with this operation gestalt. In addition, rise and fall of the maintenance arm 77 are enabled by the 
elevator style which is not illustrated, and it can adjust now the height location of both the 
nozzles 35 and 36. 

[0048] The number of rotations of the above-mentioned rotation drive-motor 71c, the travel of a 
bellows pump 32, and the number of rotations of a stepping motor 38 are controlled by the 
control system 33 integrative, can carry out adjustable [ of the rinse amount of supply from the 
1st rinse nozzle 35 ] dynamically based on the passing speed of the maintenance arm 77, and 

have come to be able to carry cut adjustable [ of the rinse amount of supply ] dynamically based 
on the number of rotations of rotation drive-motor 71c. 

[0049] The 2nd rinse nozzle 83 which is that of the 2nd liquid supply nozzle which supplies a 
liquid to the outside upper part of Cup CP as well as the rinse nozzle 35 of the above 1 st on 
Wafer W is arranged. From this 2nd rinse nozzle 83, pure water is supplied as a rinse. This 2nd 
rinse nozzle 83 can change Z direction height and the regurgitation include angle of a rinse by 
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height and the direction regulatory mechanism 85. 

[0050] Here, in the case of the gestalt of the same liquid as a penetrant remover, and this 
operation, pure water is supplied from a liquid supply nozzle. When a penetrant remover contains 
a drug solution, and the same drug solution is supplied from a liquid supply nozzle, it is effective 
in that there is no concentration change. Moreover, when searching for the effectiveness of 
decreasing the drug solution concentration of the affix to the cup of Myst, using pure water and 
a drug solution with concentration lower than a penetrant remover is also considered. Moreover, 
pure water is used also as a rinse after washing. 

[0051] Next, a series of down stream processing in the spreading development system 1 
explained above is explained. 

[0052] First, at the cassette station 10, the wafer conveyance object 21 accesses the cassette 
CR which has held the wafer before the processing on the cassette installation base 20, picks 
out one wafer W from the cassette CR, and is conveyed by the alignment unit (ALIM). After 
alignment of Wafer W is performed in this alignment unit (ALIM), Wafer W is conveyed according 
to the main wafer conveyance device 22 to a reverse unit (RVS), and a rear face is turned 
upwards and it is made reversed so that the front face which is a field in which a device is 
formed in a wafer may turn down. And it is conveyed to the washing processing unit 50, and 
washing processing by the side of a rear face is performed. Then, again, Wafer W is conveyed to 
a reverse unit (RVS), it is made reversed so that a front face may turn up shortly, and it is 
conveyed again to the washing processing unit 50, and predetermined washing processing is 
performed. About washing processing of this wafer W, it mentions later. In addition, a wafer 
front-face side is washed previously if needed, and you may make it wash a real — face side 
behind. 

[0053] And next it is conveyed to an adhesion unit (AD), hydrophobing processing is performed, 
and, subsequently predetermined cooling processing is performed in a cooling unit (COL). Then, it 
is conveyed by the resist spreading processing unit (COT), and rotation spreading of a resist is 
performed. And heat-treatment predetermined in a PURIBE king unit (PREBAKE) is performed, 
cooling processing is carried out in a cooling unit (COL), and exposure processing is performed 
by the aligner which is not illustrated through the interface section 12 with the wafer 
conveyance object 24 after that. After exposure processing is completed, it is conveyed by the 
development unit (DEV), a development is performed, and Wafer W is returned to Cassette CR 
through an extension unit (EXT). In addition, heat-treatment may be performed by the post 
baking unit (POBAKE) after a development. 

[0054] Next, it explains, referring to the flow shown in drawing 8 about the washing processing in 
the washing processing unit 50. 

[0055] First, Wafer W receives in a spin chuck 71, it is passed, and Cup CP goes up so that the 
periphery section of this wafer W may be covered. Next, while starting the regurgitation of a 
penetrant remover and a rinse from the location of both this nozzle as the 2 hydraulic nozzle 36 
and the rinse nozzle 35 move (step 1) and it is shown in drawing 9 (a) so that the 2 hydraulic 
nozzles 36 may be located on the core of Wafer W, migration of both nozzles is started in the 
direction of a path at the W round edge of wafers (step 2). Moreover, rotation of Wafer W is 
started to this and coincidence. In addition, even if not simultaneous with regurgitation initiation 
of a penetrant remover and a rinse, you may make it make rotation start before this about 
rotation initiation of this wafer W. 

[0056] Next, as shown in drawing 9 (b), when the 2 hydraulic nozzle 36 has moved near the W 
round edge of wafers, the penetrant remover breathed out from these 2 hydraulic nozzles 36 
rebounds by the inside of Cup CP, becomes MystHike, and disperses towards the core side of 
Wafer W. However, since a rinse is supplied to Wafer W by the rinse nozzle 35 here and the liquid 
membrane 51 of a hydrophilic property, i.e., the water screen, is formed, Myst containing the 
particle adhering to Cup CP will adhere on the water screen 51. However, since Myst which 
there is no possibility of having a bad influence on Wafer W, and adhered on this water screen 51 
since direct Myst did not necessarily adhere to a wafer side even if Myst adhered on the water 
screen 51 is discharged by the centrifugal force of the rotating wafer W under the cup CP with a 
rinse, it is satisfactory. 
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[0057] Then, next, if the 2 hydraulic nozzle 36 is located outside the W round edge of wafers as 
shown in drawin g 9 (c), as both the nozzles 35 and 36 are arranged on the outside of Cup CP by 
stopping the regurgitation of a penetrant remover and a rinse (step 3) and it is shown in drawin g 
9 (d), Wafer W will be rotated at the rotational frequency of 4000rpm, the liquid on a wafer will be 
shaken off, and desiccation processing will be performed (step 4). 

[0058] In this operation gestalt, the flow rate of a rinse, the passing speed of both the nozzles 35 
and 36, and the rotational frequency of Wafer W are as being shown below, respectively, and 
were made into the respectively fixed value here. 

Flow rate of a rinse 1.0 Passing speed of l/min both nozzles 6 Rotational frequency of a mm/sec 
wafer 1300 Although the rotational frequency of Wafer W was set to 1300rpm with this operation 
gestalt as the rpm above-mentioned was carried out, it may be smaller than this or may be large. 
However, since it will be in the condition that cannot form liquid membrane all over a wafer top, 
but many dots are scattered on a wafer side when a wafer is hydrophobicity if a wafer rotational 
frequency is made smaller than 300rpm, it is required to be referred to as 300 or more rpm. 
[0059] As mentioned above, since it is washing by breathing out a penetrant remover according 
to this operation gestalt, making the liquid membrane 51 of a hydrophilic property form on a 
wafer, adhesion of particle can be prevented even if it is a hydrophobic wafer. 
[0060] Moreover, since the rinse was supplied to the wafer core side rather than the location 
where the rinse nozzle 35 is arranged and a penetrant remover is supplied to the wafer core side 
of the 2 hydraulic nozzles 36 which move and carry out the regurgitation of the penetrant 
remover at a wafer Drawing 9 (b) As shown in - (c), even if it is the case where the 2 hydraulic 
nozzle 36 separates outside from the wafer periphery section, the rinse nozzle 35 close to the 2 
hydraulic nozzle 36 always supplies a rinse to the wafer periphery section, and forms liquid 
membrane. Therefore, it can prevent that particle adheres to the wafer periphery section with 
much rebound-phenomenon Myst from Cup CP especially. 

[0061] here, with reference to drawing 10 - drawing 13 , it can set like before to the washing 
processing only by the regurgitation of 2 fluid penetrant remover, and the washing processing at 
the time of supplying a rinse like this operation gestalt and forming liquid membrane — the 
elimination factor ( drawing 10 ,11) and augend ( drawing 12 , 13) of particle on a wafer side are 
measured, respectively. The class of wafer experimented about a hydrophilic property and 
hydrophobicity. Moreover, in drawing 10 - drawing 14 , an axis of abscissa is the flow rate of the 
nitrogen gas in 2 hydraulic nozzles, and expresses reference condition as "N" of "Nl." 
[0062] Drawing 10 shows the wafer of a hydrophilic property, and the elimination factor of 
particle is almost the same by the existence of rinse supply, and it is changeless for the washing 
engine performance about the wafer of a hydrophilic property. However, as shown in drawing 1 1 , 
in a hydrophobic wafer, it is the existence of supply of a rinse, and in 60 or more Nl/min, the 
difference remarkable in the elimination factor of particle arose [ the flow rate of nitrogen gas ] 
especially. From this result, as for the flow rate of nitrogen gas, it is desirable to consider as 60 
Nl/min - 100 Nl/min, and when it is especially 80 Nl/min, it is understood that the elimination 
factor of particle is the highest. 

[0063] Moreover, drawing 1 2 and drawing 13 show the augend of the particle on one wafer to a 
nitrogen quantity of gas flow, and substantial contents are the same as that of drawing 10 and 
drawing 1 1 respectively. 

[0064] Next, with reference to drawing 14 , the case where adjustable [ of the flow rate of a 
rinse, the passing speed (passing speed of =2 hydraulic nozzle) of the rinse nozzle 35, or the 
rotational frequency of Wafer W ] is dynamically carried out in the middle of the migration on the 
wafer of the rinse nozzle 35 is explained. 

[0065] For example, when making the flow rate of a rinse adjustable and seting constant the 
passing speed and the wafer rotational frequency of the rinse nozzle 35, the flow rate of the 
rinse supplied to the periphery section of Wafer W is made [ more ] than the flow rate of the 
rinse supplied by the wafer core. As shown in drawing^l \ 4 (a) as 1 operation gestalt, it considers 
as 0.5 l/min in a core, and is considering as 1.2 l/min in the periphery section. In this case, 
although that core differs in the peripheral velocity of Wafer W from the periphery section, the 
amount of supply of the rinse supplied to per unit time amount on a wafer side by changing the 
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flow rate of a rinse in this way can be made the same as much as possible in a core and the 
periphery section, in addition, you may carry out adjustable [ of the amount of supply ] in the 
middle of migration of the rinse nozzle 35 in this case in two steps, for example, may carry out 
until [ 1.2 l/min ] adjustable from 0.5 l/min gradually above a three-stage. 

[0066] Next, when making passing speed of the rinse nozzle 35 adjustable and seting constant 
the amount of supply and wafer rotational speed of a rinse, the rate of the rinse nozzle 35 in 
case a rinse is supplied to the periphery section of Wafer W is made smaller than the rate of the 
rinse nozzle 35 when being supplied by the wafer core. As shown in drawing 14 (b) as 1 operation 
gestait, it considers as 7 mm/sec in a core, and is considering as 5 mm/sec in the periphery 
section. In this case, although that core differs in the peripheral velocity of Wafer W from the 
periphery section, the amount of supply of the rinse supplied to per unit time amount on a wafer 
side by changing the passing speed of the rinse nozzle 35 in this way can be made the same as 
much as possible in a core and the periphery section, in addition, you may carry out adjustable 
[ of the passing speed ] in the middle of migration of this rinse nozzle 35 in two steps, for 
example, may carry out until [ 5 mm/sec ] adjustable from 7 mm/sec gradually above a three- 
stage. 

[0067] Next, when making the rotational frequency of Wafer W adjustable and seting constant 
the passing speed of the rinse nozzle 35, and the amount of supply of a rinse, a wafer rotational 
frequency in case a rinse is supplied to the W round edge of wafers is made smaller than a 
rotational frequency in case a rinse is supplied by the wafer core. As shown in drawing 14 (c) as 
1 operation gestait, it is referred to as 1500rpm in a core, and is referred to as 1000rpm in the 
periphery section. In this case, the amount of supply of the rinse supplied to per unit time 
amount on a wafer side can be made the same as much as possible in a core and the periphery 
section, in addition, you may carry out adjustable [ of the rotational frequency ] in the middle of 
migration of this rinse nozzle 35 in two steps, for example, may carry out until [ 1000rpm ] 
adjustable from 1500rpm gradually above a three-stage. 

[0068] As mentioned above, the washing engine performance is made to homogeneity about the 
whole surface of a wafer by carrying out adjustable [ of the flow rate of a rinse, the passing 
speed of the rinse nozzle 35, or the rotational frequency of Wafer W ] in the middle of the 
migration on the wafer of the rinse nozzle 35 dynamically. 

[0069] Next, with reference to drawin g 15 - drawin g 18 , the washing processing at the time of 
using the 2nd rinse nozzle 83 is explained. 

[0070] In drawin g 15 , breathing out a penetrant remover not using the 1st rinse nozzle 35 but 
moving only the 2 hydraulic nozzle 36 in the direction of a path of Wafer W from a core to the 
periphery section, a rinse is supplied to the core of a position W, for example, a wafer, by the 2nd 
rinse nozzle 83, and liquid membrane 51 is formed. It can prevent that cup rebound-phenomenon 
Myst generated by this when the 2 hydraulic nozzle 36 moves to the wafer periphery section 
adheres to Wafer W directly. 

[0071] The 1st rinse nozzle 35 is not used in dr awing 16 . First, although it is made to move to 
the periphery section from a core as shown in dr awing 16 (a), breathing out a penetrant remover 
from the 2 hydraulic nozzles 36 to a wafer core, at this time, the rinse is not breathed out from 
the 2nd rinse nozzle 83. This is because it is rare for a penetrant remover to rebound upon Cup 
CP when the 2 hydraulic nozzle 36 starts the regurgitation of a penetrant remover from the 
center position of Wafer W as shown in draw ing 16 (a). And while being able to prevent adhesion 
of rebound-phenomenon Myst by supplying a rinse and forming liquid membrane 51 at this time 
next since Myst of the cup rebound phenomenon increases when the 2 hydraulic nozzle 36 
moves to near the periphery section of Wafer W as shown in drawing 16 (b), compared with the 
case in dra wing 1 5 , the amount of the rinse used is reducible. 

[0072] The 1st rinse nozzle 35 is not used in drawing 17 (a) and drawin g 17 (b). While making it 
move to the periphery section from a core as first shown in drawing 1 7 (a), breathing out a 
penetrant remover from the 2 hydraulic nozzle 36, liquid membrane 51 is formed by rinse supply. 
And as shown in drawing 17 (b), when the 2 hydraulic nozzle 36 comes to the periphery section, 
according to the location where a penetrant remover is breathed out, adhesion of Myst in the 
wafer periphery section can be more certainly prevented by carrying out the supply location of a 
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rinse near the wafer periphery section by changing the regurgitation include angle of the rinse of 
the 2nd rinse nozzle 83. 

[0073] Drawing 1 8 is using both 1st and 2nd rinse nozzle 36 and 83. in this case, the 2 hydraulic 
nozzle 36 and the 1st rinse nozzle 35 — the periphery section from a core — while moving — a 
penetrant remover and a rinse — discharge — in addition to this, the rinse is further supplied 
also from the 2nd rinse nozzle 83. Liquid membrane 51 can be certainly formed all over wafer W 
by this, and adhesion of Myst can be prevented certainly. 

[0074] Drawing 19 and drawing 20 are the top views and front views showing the whole washing 
processing-system configuration concerning 1 operation gestalt. In addition, in drawing 19 and 
d rawing 20 , the sign same about the same thing as the component in drawin g 1 and drawing 2 
shall be attached, and the explanation is omitted. 

[0075] The main wafer conveyance device 22 is arranged in four sets and a center section for 
the washing processing unit 50 for washing of Wafer W at the transverse-plane side of the 
processing station 11. This main wafer conveyance device 22 is adjoined, and the reverse unit 
(RVS) 90 which reverses a heat treatment unit (H.P.) and the cooling processing unit (COL) 91 
required for the desiccation after washing, the transition unit (TRS) which delivers Wafer W 
between the cassette station 10 and the processing station 11, and the front flesh side of Wafer 
W is arranged, moreover — processing — a station — 11 — a tooth back — a side **** 
washing — a processing system — two — the whole — actuation - control — carrying out a 
sake — electrical — a unit — ( — EB — ) — 93 — machine control — a unit — ( — MB — ) — 
94 — washing — processing — a unit — 50 — using it — having — predetermined — a 
penetrant remover — storing — a drug solution — storage — a unit (CTB) — 92 — arranging - 
- having — **** . Furthermore, the fan filter unit (FFU) 95 for carrying out the downflow of the 
air purer than the head-lining section is arranged in the processing station 11. 
[0076] Such a washing processing system 2 can be used as washing dedicated system in 
processes other than the above-mentioned spreading development system 1. For example, as 
processes other than a spreading development process, specific gas or several sorts of 
compound gas is supplied on Wafer W. Although there is an etching process which only required 
thickness etches, the whole surface or the particular part of a thin film formed on the CVD 
process and wafer W front face in which a desired thin film is made to form by the chemical 
reaction in a wafer W front face It can use as an exclusive processing system for washing the 
wafer polluted during processing of these CVD(s) process or an etching process. 
[0077] In addition, with this operation gestalt, although the washing processing system 2 was 
explained as a system of a simple substance, the CVD system used at the above-mentioned 
CVD process, the etching system used at an etching process, and the washing processing 
system 2 can be connected through an interface device etc., and it can be used as compound 
equipment made in-line. 

[0078] This invention is not limited to the operation gestalt explained above, and various 
deformation is possible for it. 

[0079] For example, in washing down stream processing shown in drawing 9 (a) and (b), when the 
2 hydraulic nozzle 36 starts the regurgitation of a penetrant remover from the center position of 
Wafer W Since cup rebound-phenomenon Myst increases when the 2 hydraulic nozzle 36 comes 
to the wafer periphery section as it does not carry out, for example, is shown in drawing 9 (b), 
you may make it the regurgitation of the rinse from the rinse nozzle 35 supply a rinse like the 
case where it is shown in drawing 16 (a) and (b). When the 2 hydraulic nozzle 36 starts the 
regurgitation of a penetrant remover from the center position of Wafer W, that a penetrant 
remover rebounds upon Cup CP has little this, and when the 2 hydraulic nozzle 36 moves to near 
the periphery section of Wafer W, it is because it will be in the condition of being easy to 
generate Myst of the rebound phenomenon. Thereby, the amount cf the rinse used is reducible. 
[0080] Moreover, in drawing 15 , drawing 1 6 (a), (b), and drawing 18 , although it was made to 
supply a wafer core, if the rinses from the rinse nozzle 83 are a penetrant remover by the 2 
hydraulic nozzle 36, and the supply location in which it does not interfere, they will not be 
restricted to a wafer core. 

[0081] Furthermore, with the above-mentioned operation gestalt although the semi-conductor 
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wafer was used as a substrate, this invention is applicable also about the glass substrate used 

not only for this but for a liquid crystal display etc. 

[0082] 

[Effect of the Invention] As explained above, according to this invention, it cannot be concerned 
with the hydrophilic property of a substrate, or hydrophobicity, but adhesion of the particle 
resulting from Myst generating can be prevented, and the washing engine performance can be 
raised. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the substrate washing station and the substrate 
washing approach of washing a semi-conductor wafer substrate in manufacture of a 
semiconductor device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] It is necessary to maintain highly the cleanliness of the front rear 
face of a semi-conductor wafer (henceforth a "wafer"), especially the front face of a wafer in 
which a semiconductor device is formed, and, for this reason, washing on the rear face of front 
of a wafer is performed before and behind various manufacture processes in manufacture of a 
semiconductor device. 

[0003] In a photolithography process, washing on the rear face of front of a wafer is 
indispensable especially. For example, holding a wafer in the cup for preventing scattering of a 
penetrant remover, or collecting and discarding the penetrant remover after use, rotating a wafer 
within this cup, and supplying a penetrant remover to that wafer top face Scrub washing which 
removes contaminants, such as particle adhering to a wafer top face, by carrying out both-way 
migration of the rotating brush between the core of a wafer and the periphery section, 
contacting a wafer top face is performed. 

[0004] Moreover, he carries out jet injection of the interflow object (two fluids) which mixed 
ultrasonic-cleaning water, and inert gas and pure water for example, not only washing with a 
rotation brush but on the wafer by the nozzle, and is trying to remove more detailed particle in 
this scrub washing in recent years. (For example, patent reference 1 reference.) . 
[0005] 

[Patent reference 1] JP,10-156229,A ( drawing 1 etc.). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, it cannot be concerned 
with the hydrophilic property of a substrate, or hydrophobicity, but adhesion of the particle 
resulting from Myst generating can be prevented, and the washing engine performance can be 
raised. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when carrying out jet injection of the 
penetrant removers, such as ultrasonic-cleaning water and two fluids, and washing a wafer, and 
the wash water of jet injection becomes Myst-like and rebounds by the internal surface of a cup 
which held especially the wafer, the particle which sprinkled the particle adhering to the internal 
surface of the cup concerned etc., and was sprinkled in this way adheres to a wafer. That is, 
originally, although the cup has the function in which prevent that a penetrant remover disperses 
around, or a penetrant remover flows caudad and falls along with the internal surface of a cup 
during wafer washing, since there are many flow rates and these wash water has strong injection 
vigor when wash water, such as ultrasonic-cleaning water and two fluids, is used, it will rebound 
by the cup internal surface. 

[0007] The contact angle over the wafer front face of the penetrant remover which contains the 
particle adhering to a wafer when the wafer which is a processing object in this case is a wafer 
of a hydrophilic property is small, and since it will be in the condition of the penetrant remover 
concerned flowing from a wafer with particle, and being easy to fall, it is satisfactory. However, 
since ******** is large and wettability is bad when the wafer which is a processing object is a 
hydrophobic wafer, in spite of being in the middle of the regurgitation of a penetrant remover, a 
wafer side is exposed, direct Myst-like particle adheres to a wafer side, and this cannot be 
removed. 

[0008] In view of the above situations, the purpose of this invention is not concerned with a 
hydrophilic property or one of hydrophobic substrates, but is to offer the substrate washing 
station which can prevent adhesion of the particle to the substrate top concerned, and the 
substrate washing approach. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the substrate 
washing station concerning the 1st viewpoint of this invention possesses the washing nozzle 
which can prepare the substrate top which rotates with the rotation attaching part which holds a 
substrate pivotable in the direction of a path movable, and carries out the regurgitation of the 
penetrant remover, and the liquid supply nozzle which supplies a liquid on a substrate in the case 
of washing by said washing nozzle, and forms liquid membrane on a substrate. 
[0010] Since it is washing by breathing out a penetrant remover according to such a 
configuration, making the liquid membrane of a hydrophilic property form to a substrate on a 
substrate for example, in being the case where a hydrophobic substrate is used, holding this 
substrate in a cup and performing washing processing Myst of a penetrant remover which 
rebounds from this cup adheres on the liquid membrane of the hydrophilic property concerned, 
and the particle contained in this Myst is discharged by the centrifugal force of the rotating 
substrate besides a substrate with liquid membrane. Thereby, it can prevent that particle 
adheres on a direct substrate. 

[001 1] Here, it is the semantics of forming the film of a hydrophilic property for a substrate front 
face, saying "form the liquid membrane of a hydrophilic property." That is, it means that a 
hydrophobic substrate front face becomes a hydrophilic property by forming liquid membrane on 
a substrate. 

[0012] According to the gestalt of 1 of this invention, the liquid supplied by said liquid supply 
nozzle on a substrate is supplied to the center-of-rotation side of a substrate from said washing 
nozzle. 

[0013] According to the gestalt of 1 of this invention, when said washing nozzle moves near the 
periphery section of a substrate, a means to control to start supply of the liquid by said liquid 
supply nozzle is provided further. 

[0014] According to the gestalt of 1 of this invention, said substrate is a hydrophobic substrate. 
[0015] According to the gestalt of 1 of this invention, the liquid supplied by said liquid supply 
nozzle on a substrate is a rinse. 

[0016] According to the gestalt of 1 of this invention, the rinse supplied by said liquid supply 
nozzle on a substrate is pure water. 

[0017] According to the gestalt of 1 of this invention, said penetrant remover is the interflow 
object of inert gas and a liquid. Since the discharge pressure and pure water of this gas are 
made to perform washing processing of a substrate, using pure water as a liquid, using nitrogen 
gas as this inert gas, the amount of scattering of the penetrant remover by the washing nozzle 
serves as a situation which Myst tends to generate. In this case, the Myst antisticking 
effectiveness by liquid membrane formation of this invention is large. Here, the flow rate of the 
inert gas of a penetrant remover is made into 10 Nl/min - 200 Nl/min. It is 80 Nl/min more 
preferably. 

[0018] According to the gestalt of 1 of this invention, said liquid supply nozzle is arranged 
movable in one with said washing nozzle which moves. Moreover, said liquid supply nozzle is 
arranged in this case at a substrate core side to said washing nozzle which moves, and, as for 
the distance of said washing nozzle and a liquid supply nozzle, it is still more desirable to be 
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referred to as 5mm - 80mm. Thus, even if it is the case where the washing nozzle separates 
from the substrate periphery section to the outside, for example since permanence was supplied 
to the substrate core side rather than the location where a liquid supply nozzle is arranged to 
the substrate core side of the washing nozzle which moves and carries out the regurgitation of 
the penetrant remover, and a penetrant remover is supplied to a substrate, a liquid supply nozzle 
always supplies a liquid to the substrate periphery section, and liquid membrane is formed. 
Therefore, it can prevent that particle adheres to the substrate periphery section with much 
rebound-phenomenon Myst from a cup especially. Moreover, the same effectiveness is acquired 
also when a rinse is used as a liquid. 

[0019] According to the gestalt of 1 of this invention, a means to control to make [ more ] the 
flow rate of the liquid supplied to the periphery section of said substrate than the flow rate of 
the liquid supplied by the substrate core is provided further. Or a means to control to make the 
rate of a liquid supply nozzle in case said liquid is supplied to the periphery section of said 
substrate smaller than the rate of the liquid supply nozzle when being supplied by the substrate 
core is provided further. Although the core differs in the rotational speed of a substrate from the 
periphery section, as a result of being able to make the same the amount of supply of the liquid 
supplied to per unit time amount on a substrate side as much as possible in a core and the 
periphery section, the washing engine performance can be made into homogeneity all over a 
substrate by changing the flow rate of a liquid, or the passing speed of a liquid supply nozzle in 
this way. Here, the flow rate of a liquid is made into 0.5 l/min - 1.2 l/min, and, as for the rate of 
a liquid supply nozzle, it is desirable to consider as 5 mm/sec - 30 mm/sec. 
[0020] According to the gestalt of 1 of this invention, a means to control to make the rotational 
frequency of a substrate in case said liquid is supplied to the periphery section of said substrate 
smaller than a rotational frequency in case said liquid is supplied by the substrate core is 
provided further. Thus, since it is carrying out adjustable [ of the rotational speed of a 
substrate ] corresponding to the supply location of a liquid, as a result of being able to make the 
same the amount of supply of the liquid supplied to per unit time amount on a substrate side as 
much as possible in a core and the periphery section, the washing engine performance can be 
made into homogeneity all over a substrate. Here, as for the rotational frequency of a substrate, 
it is desirable to be referred to as 300rpm - 5000rpm. 

[0021] The rotation attaching part to which the substrate washing station concerning the 2nd 
viewpoint of this invention holds a substrate pivotable, The washing nozzle which can prepare 
the rotating substrate top in the direction of a path movable, and carries out the regurgitation of 
the penetrant remover, The 1st liquid supply nozzle which is arranged movable in one with said 
washing nozzle which moves, supplies a liquid on a substrate in the case of washing by said 
washing nozzle, and forms liquid membrane on a substrate, The 2nd liquid supply nozzle which 
supplies a liquid to the position of said substrate and forms liquid membrane on a substrate with 
said 1st liquid supply nozzle in the case of washing by said washing nozzle is provided. 
[0022] A penetrant remover is breathed out moving the liquid supply nozzle of ** a 1st in one in 
a washing nozzle according to such a configuration, and making the liquid membrane of a 
hydrophilic property form on a substrate, liquid membrane formation near the washing nozzle is 
ensured especially, a liquid is further supplied to for example, a substrate core by the liquid 
supply nozzle of ** a 2nd, and liquid membrane formation is ensured all over a substrate. It is the 
case where it is used as a result, for example, a hydrophobic substrate, and when holding this 
substrate in a cup and performing washing processing, Myst of a penetrant remover which 
rebounds from this cup adheres on the liquid membrane of the hydrophilic property concerned, 
and the particle contained in this Myst is discharged by the centrifugal force of the rotating 
substrate besides a substrate with liquid membrane. Thereby, it can prevent that particle 
adheres on a direct substrate. 

[0023] According to the gestalt of 1 of this invention, when said washing nozzle moves near the 
periphery section of said substrate, a means to control to supply the liquid by said 2nd liquid 
supply nozzle is provided. While being able to prevent adhesion of Myst of the cup rebound 
phenomenon, when a rinse is used, for example for a liquid by this, the amount of the rinse used 
can be reduced. 
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[0024] The substrate washing approach of this invention possesses the process which carries 
out the regurgitation of the penetrant remover on the rotating substrate, and the process which 
supplies a liquid and forms liquid membrane on a substrate on this substrate in the case of said 
washing process. 

[0025] Since it is washing by breathing out a penetrant remover according to such a 
configuration, making the liquid membrane of a hydrophilic property form on a substrate, even if 
it is the case where a hydrophobic substrate is used, for example, it can prevent that particle 
adheres on a direct substrate. 

[0026] The spreading processing section in which the substrate processing system of this 
invention applies a resist on a substrate, The development section which performs a 
development to the substrate with which said resist was applied, and the heat treatment section 
which performs thermal processing to a substrate, The washing nozzle which can prepare the 
rotating substrate top in the direction of a path movable, and carries out the regurgitation of the 
penetrant remover to the rotation attaching part which holds a substrate pivotable, The 
conveyance device in which a substrate is conveyed between the substrate washing station 
which has the liquid supply nozzle which supplies a liquid on a substrate and forms liquid 
membrane on a substrate in the case of washing by said washing nozzle, and said spreading 
processing section, the development section, the heat treatment section and a substrate 
washing station is provided. 

[0027] According to such a configuration, in a photolithography process including resist 
spreading processing, a development, heat treatment, etc., said substrate washing station is 
united with the spreading processing section, the development section, and the heat treatment 
section, and improvement in a throughput can be aimed at by carrying out automatic conveyance 
of the substrate according to a conveyance device at each processing section and a processor. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[0029] D rawin g 1 - d rawin g 3 are drawings showing the whole spreading development system 
configuration concerning this invention, and drawing 1 is [ a front view and drawin g 3 of the top 
view and dr awin g 2 ] rear view. 

[0030] This spreading development system 1 carries in the semi-conductor wafer W to a system 
from the exterior per two or more sheets, for example, 25 sheets, by the wafer cassette CR as a 
processed substrate. Take out from a system or The cassette station 10 for carrying in and 
taking out Wafer W to the wafer cassette CR, The processing station 1 1 which comes to carry 
out multistage arrangement of the various processing units of single wafer processing which 
performs one predetermined processing at a time to Wafer W in a spreading development 
process in a predetermined location, It has the configuration which connected to one the 
interface section 12 for delivering Wafer W between the aligners (not shown) which adjoin this 
processing station 1 1 and are formed. 

[0031] At the cassette station 10, as shown in drawing 1 , the wafer cassette CR to four pieces 
turns two or more each wafer entrances to the location of projection 20a on the cassette 
installation base 20 at the processing station 1 1 side, for example, it is laid in the direction single 
tier of X, and the wafer conveyance object 21 movable in the wafer array direction (Z direction) 
of the wafer contained in the cassette array direction (the direction of X) and the wafer cassette 
CR accesses each wafer cassette CR alternatively. Furthermore, this wafer conveyance object 

21 is constituted pivotable in the direction of theta, and can also access now the alignment unit 
(AUM) and extention unit (EXT) which belong to the multistage unit section of 3rd group G3 by 
the side of the processing station 1 1 so that it may mention later. 

[0032] At the processing station 1 1 , as shown in drawing 1 , the main wafer conveyance device 

22 of a perpendicular conveyance mold is formed in a core, all processing units cover the 
surroundings of it at 1 set or two or more groups, and it is arranged multistage. In this example, 5 
sets is G1, G2, G3, and the multistage arrangement configuration of G4 and G5. The multistage 
unit of the 1st and 2nd groups G1 and G2 is juxtaposed at a system transverse-plane (it sets to 
drawing 1 and is this side) side. The multistage unit of 3rd group G3 adjoins the cassette station 
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10, and is arranged, the multistage unit of the 4th group G4 adjoins the interface section 12, and 
is arranged, and the multistage unit of the 5th group G5 is arranged at the regions-oM>ack side. 
In addition, the 5th group G5 is constituted movable along with the rail 25 for the maintenance of 
the main wafer conveyance device 22. 

[0033] The main wafer conveyance device 22 has equipped the wafer transport device 46 free 
[ rise and fall in the vertical direction (Z direction) ] inside the tubed base material 49. It 
connects with the revolving shaft of a motor (not shown), and with the rotation driving force of 
this motor, the tubed base material 49 can be rotated to the wafer transport device 46 and one 
centering on said revolving shaft, and, thereby, this wafer transport device 46 can rotate it freely 
in the direction of theta. 

[0034] As shown in drawing 2 , in the 1st group G1, the washing processing unit 50 as a 
substrate washing station concerning two sets (COT) of the spinner mold processing units which 
put Wafer W on a spin chuck within Cup CP, and perform predetermined processing, for example, 
a resist spreading processing unit, and this invention has put on two steps sequentially from the 
bottom. In the 2nd group G2, two sets (DEV) of spinner mold processing units, for example, a 
development unit, and the same washing processing unit 50 as the 1st group G1 have put on two 
steps sequentially from the bottom. 

[0035] Sequentially from the processing unit of an oven mold which puts Wafer W on an 
installation base and performs predetermined processing, for example, the bottom, as shown in 
drawing 3 , in 3rd group G3, a cooling unit (COL), an adhesion unit (AD), the alignment unit 
(ALIM), the extention unit (EXT), the reverse unit (RVS), and the PURIBE king unit (PREBAKE) 
have piled up. Two steps, the extention cooling unit (EXTCOL), the extention unit (EXT), the 
PURIBE king unit (PREBAKE), and the post baking unit (POBAKE) have also piled [ the cooling 
unit (COL) ] up the 4th group G4 sequentially from the processing unit of an oven mold, for 
example, the bottom. 

[0036] Thus, the thermal mutual intervention between units can be lessened by arranging a 
cooling unit (COL) with low processing temperature, and (EXTCOL) in the lower berth, and 
arranging the high baking unit (PREBAKE) and post baking unit (POBAKE) of processing 
temperature on the upper case. However, considering as random multistage arrangement is also 
possible. 

[0037] Although the interface section 12 has the same dimension as the processing station 1 1 in 
the depth direction, crosswise, it is built by small size. The pickup cassette CR of portability and 
the buffer cassette BR of a fixed mold are arranged in the forward surface part of the interface 
section 12 at two steps, the circumference aligner 23 is arranged in the tooth-back section, and 
the wafer conveyance object 24 is formed in the center section. This wafer conveyance object 
24 moves to X and a Z direction, and accesses both the cassettes CR and BR and the 
circumference aligner 23. Furthermore, it is constituted pivotable in the direction of theta, the 
extention unit (EXT) belonging to the multistage unit of the 4th group G4 by the side of the 
processing station 11 and an adjoining aligner side carry out wafer delivery, and the wafer 
conveyance object 24 can also access a base (not shown) now. 

[0038] The top view in which drawing 4 shows the outline structure of the above-mentioned 
washing processing unit 50, the sectional view which looked at drawing 5 from X in drawing 4 , 
and drawing 6 are the sectional views seen from Y in drawing 4 . 

[0039] opening 68a for the conveyance arm of the main wafer conveyance device 22 to carry out 

carrying-in appearance of the wafer to the case 68 of this washing processing unit 50 is formed, 

and the shutter member 69 which has a breaker style is arranged at this opening 68a. 

[0040] The cup CP which holds Wafer W in a unit center section so that the periphery section of 

Wafer W may be surrounded is arranged, and this cup CP is constituted by the elevator style 74 

free [ rise and fa!! ], when delivering a wafer between the main wafer conveyance devices 22, it 

is arranged in a downward location, and it is arranged during the washing processing mentioned 

later at a rise location. It can prevent that the Myst-ized penetrant remover which was 

generated during washing processing diffuses towards the exterior of Cup CP by this. 

[0041] In this cup CP, the spin chuck 71 which holds and rotates Wafer W is formed. This spin 

chuck 71 has chuck plate 71a, pivot 71b which supports this chuck plate 71a, rotation drive- 
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motor 71c which rotates this pivot 71b, and 71 d of desorption devices in which desorption of 
Wafer W is performed in chuck plate 71a. Moreover, support pin 71 e (it sets to drawing 4 and 
they are six places) arrangement of is done, and this wafer W is laid in the front face of chuck 
plate 71a in contact with the top-most vertices of this support pin 71 e. Adjustment of a 
rotational frequency is attained, for example, rotation drive-motor 71c has come to be able to 
carry out adjustable dynamically in the range of Orpm - SOOOrpm. 

[0042] 71 d of desorption devices of Wafer W is arranged in three peripheries of chuck plate 71a. 
Here, in drawing 5 , the condition of having held Wafer W is shown and 71 d of left-hand side 
desorption devices shows the condition that 71 d of right-hand side desorption devices does not 
hold Wafer W, in drawing 5 . The connection table 72 of one sheet which can go up and down in 
the rise-and-fall cylinder 79 is formed in the lower part section of chuck plate 71a, and contact 
fixture 72b is arranged in three corresponding to the arrangement location of 71 d of desorption 
devices in this connection table 72 top, respectively. Wafer W is held like 71 d of desorption 
devices of the left-hand side in drawjng_5 by the elastic member which will not be illustrated if 
the maintenance condition of Wafer W is canceled like 71 d of desorption devices by the side of 
drawi ng 5 Nakamigi and contact fixture 72b is dropped conversely when contact fixture 72b will 
press respectively in contact with 71 d of desorption devices, if contact fixture 72b is raised in 
the rise-and-fall cylinder 79. 

[0043] The drain 75 is formed in the inner circumference side pars basilaris ossis occipitalis of 
Cup CP, and the exhaust air in Cup CP and discharge of a penetrant remover or a rinse are 
performed, or [ it being exhausted by the vacuum device which is not illustrated, for example 
about this exhaust air, and weakening exhaust air in the case of delivery of the wafer between 
the main wafer conveyance devices 22 ] — or drawing in into the cup CP of particle generated 
by the mechanical movement in the case of delivery can be prevented by stopping. 
[0044] The 2 hydraulic nozzles 36 as the 1st rinse nozzle 35 and washing nozzle which is the 1st 
liquid supply nozzle which stood by in the side section of Cup CP in the nozzle position in 
readiness 67 are being fixed to the connection member 40 in one. Distance between these 1st 
rinse nozzle 35 and 2 hydraulic nozzles 36 is set to 5mm - 80mm. 

[0045] The pure water as a rinse is supplied to the 1st rinse nozzle 35 through a supply pipe 43 
from the rinse source of supply 39, for example, it has come to be able to carry out adjustable 
[ of the amount of supply of the rinse concerned from a nozzle 35 ] dynamically by the bellows 
pump 32 with reference to d rawin g 6 . The rinse amount of supply is made into for example, 0.5 
l/min - 1.2 l/min with this operation gestalt. 

[0046] The 2 hydraulic nozzles 36 have the buffer section 44 equipped with buffer room 44a, and 
the discharge part 45 which carries out the regurgitation of the penetrant remover, as shown in 
d rawing 7 . The nitrogen gas passageway 28 for supplying nitrogen gas to the buffer room 44a 
concerned as inert gas and the liquid flow channel 27 for supplying pure water are formed in 
buffer room 44a. Passage 45a for vigor to improve the interflow object (pure water containing 
nitrogen gas) mixed with pure water near the outlet of the nitrogen gas passageway 28 in buffer 
room 44a on a wafer the regurgitation is formed in the discharge part 45. 

[0047] With reference to drawing 6 , the connection member 40 which fixed the rinse nozzle 35 
and the 2 hydraulic nozzles 36 of these 1st is attached in the movable nozzle maintenance arm 
77 along with the guide rail 34 installed in the direction of Y. This maintenance arm 77 is 
connected to the belt 41 driven through a driving pulley 31 with a stepping motor 38, at the 
rotational frequency of a stepping motor 38, the passing speed of the maintenance arm 77 is 
constituted by adjustable, and, thereby, the passing speed of the 1st rinse nozzle 35 and the 2 
hydraulic nozzles 36 has adjustable. This passing speed is made into 5 mm/sec - 10 mm/sec 
with this operation gestalt. In addition, rise and fall of the maintenance arm 77 are enabled by the 
elevator style which is net illustrated, and it can adjust now the height location cf both the 
nozzles 35 and 36. 

[0048] The number of rotations of the above-mentioned rotation drive-motor 71c, the travel of a 
bellows pump 32, and the number of rotations of a stepping motor 38 are controlled by the 
control system 33 integrative, can carry out adjustable [ of the rinse amount of supply from the 
1st rinse nozzle 35 ] dynamically based on the passing speed of the maintenance arm 77, and 
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have come to be able to carry out adjustable [ of the rinse amount of supply ] dynamically based 
on the number of rotations of rotation drive-motor 71c. 

[0049] The 2nd rinse nozzle 83 which is that of the 2nd liquid supply nozzle which supplies a 
liquid to the outside upper part of Cup CP as well as the rinse nozzle 35 of the above 1st on 
Wafer W is arranged. From this 2nd rinse nozzle 83, pure water is supplied as a rinse. This 2nd 
rinse nozzle 83 can change Z direction height and the regurgitation include angle of a rinse by 
height and the direction regulatory mechanism 85. 

[0050] Here, in the case of the gestalt of the same liquid as a penetrant remover, and this 
operation, pure water is supplied from a liquid supply nozzle. When a penetrant remover contains 
a drug solution, and the same drug solution is supplied from a liquid supply nozzle, it is effective 
in that there is no concentration change. Moreover, when searching for the effectiveness of 
decreasing the drug solution concentration of the affix to the cup of Myst, using pure water and 
a drug solution with concentration lower than a penetrant remover is also considered. Moreover, 
pure water is used also as a rinse after washing. 

[0051] Next, a series of down stream processing in the spreading development system 1 
explained above is explained. 

[0052] First, at the cassette station 10, the wafer conveyance object 21 accesses the cassette 
CR which has held the wafer before the processing on the cassette installation base 20, picks 
out one wafer W from the cassette CR, and is conveyed by the alignment unit (ALIM). After 
alignment of Wafer W is performed in this alignment unit (ALIM), Wafer W is conveyed according 
to the main wafer conveyance device 22 to a reverse unit (RVS), and a rear face is turned 
upwards and it is made reversed so that the front face which is a field in which a device is 
formed in a wafer may turn down. And it is conveyed to the washing processing unit 50, and 
washing processing by the side of a rear face is performed. Then, again, Wafer W is conveyed to 
a reverse unit (RVS), it is made reversed so that a front face may turn up shortly, and it is 
conveyed again to the washing processing unit 50, and predetermined washing processing is 
performed. About washing processing of this wafer W, it mentions later. In addition, a wafer 
front-face side is washed previously if needed, and you may make it wash a rear-face side 
behind. 

[0053] And next it is conveyed to an adhesion unit (AD), hydrophobing processing is performed, 
and, subsequently predetermined cooling processing is performed in a cooling unit (COL). Then, it 
is conveyed by the resist spreading processing unit (COT), and rotation spreading of a resist is 
performed. And heat-treatment predetermined in a PURIBE king unit (PREBAKE) is performed, 
cooling processing is carried out in a cooling unit (COL), and exposure processing is performed 
by the aligner which is not illustrated through the interface section 12 with the wafer 
conveyance object 24 after that. After exposure processing is completed, it is conveyed by the 
development unit (DEV), a development is performed, and Wafer W is returned to Cassette CR 
through an extension unit (EXT). In addition, heat-treatment may be performed by the post 
baking unit (POBAKE) after a development. 

[0054] Next, it explains, referring to the flow shown in d rawing 8 about the washing processing in 
the washing processing unit 50. 

[0055] First, Wafer W receives in a spin chuck 71, it is passed, and Cup CP goes up so that the 
periphery section of this wafer W may be covered. Next, while starting the regurgitation of a 
penetrant remover and a rinse from the location of both this nozzle as the 2 hydraulic nozzle 36 
and the rinse nozzle 35 move (step 1) and it is shown in drawing 9 (a) so that the 2 hydraulic 
nozzles 36 may be located on the core of Wafer W, migration of both nozzles is started in the 
direction of a path at the W round edge of wafers (step 2). Moreover, rotation of Wafer W is 
started to this and coincidence. In addition, even if not simultaneous with regurgitation initiation 
cf a penetrant remover and a rinse, you may make it make rotation start before this about 
rotation initiation of this wafer W. 

[0056] Next, as shown in drawing_9 (b), when the 2 hydraulic nozzle 36 has moved near the W 
round edge of wafers, the penetrant remover breathed out from these 2 hydraulic nozzles 36 
rebounds by the inside of Cup CP, becomes Myst-like, and disperses towards the core side of 
Wafer W. However, since a rinse is supplied to Wafer W by the rinse nozzle 35 here and the liquid 
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membrane 51 of a hydrophilic property, i.e., the water screen, is formed, Myst containing the 
particle adhering to Cup CP will adhere on the water screen 51. However, since Myst which 
there is no possibility of having a bad influence on Wafer W, and adhered on this water screen 51 
since direct Myst did not necessarily adhere to a wafer side even if Myst adhered on the water 
screen 51 is discharged by the centrifugal force of the rotating wafer W under the cup CP with a 
rinse, it is satisfactory. 

[0057] Then, next, if the 2 hydraulic nozzle 36 is located outside the W round edge of wafers as 
shown in drawingj) (c), as both the nozzles 35 and 36 are arranged on the outside of Cup CP by 
stopping the regurgitation of a penetrant remover and a rinse (step 3) and it is shown in drawing 
9 (d), Wafer W will be rotated at the rotational frequency of 4000rpm, the liquid on a wafer will be 
shaken off, and desiccation processing will be performed (step 4). 

[0058] In this operation gestalt, the flow rate of a rinse, the passing speed of both the nozzles 35 
and 36, and the rotational frequency of Wafer W are as being shown below, respectively, and 
were made into the respectively fixed value here. 

Flow rate of a rinse 1.0 Passing speed of l/min both nozzles 6 Rotational frequency of a mm/sec 
wafer 1 300 Although the rotational frequency of Wafer W was set to 1 300rpm with this operation 
gestalt as the rpm above-mentioned was carried out, it may be smaller than this or may be large. 
However, since it will be in the condition that cannot form liquid membrane all over a wafer top, 
but many dots are scattered on a wafer side when a wafer is hydrophobicity if a wafer rotational 
frequency is made smaller than 300rpm, it is required to be referred to as 300 or more rpm. 
[0059] As mentioned above, since it is washing by breathing out a penetrant remover according 
to this operation gestalt, making the liquid membrane 51 of a hydrophilic property form on a 
wafer, adhesion of particle can be prevented even if it is a hydrophobic wafer. 
[0060] Moreover, since the rinse was supplied to the wafer core side rather than the location 
where the rinse nozzle 35 is arranged and a penetrant remover is supplied to the wafer core side 
of the 2 hydraulic nozzles 36 which move and carry out the regurgitation of the penetrant 
remover at a wafer Dra wing 9 (b) As shown in - (c), even if it is the case where the 2 hydraulic 
nozzle 36 separates outside from the wafer periphery section, the rinse nozzle 35 close to the 2 
hydraulic nozzle 36 always supplies a rinse to the wafer periphery section, and forms liquid 
membrane. Therefore, it can prevent that particle adheres to the wafer periphery section with 
much rebound-phenomenon Myst from Cup CP especially. 

[0061] here, with reference to drawing 10 - dr awing 13 , it can set like before to the washing 
processing only by the regurgitation of 2 fluid penetrant remover, and the washing processing at 
the time of supplying a rinse like this operation gestalt and forming liquid membrane — the 
elimination factor ( drawing 10 ,11) and augend ( drawing 12 , 13) of particle on a wafer side are 
measured, respectively. The class of wafer experimented about a hydrophilic property and 
hydrophobicity. Moreover, in drawing 10 - drawing 14 , an axis of abscissa is the flow rate of the 
nitrogen gas in 2 hydraulic nozzles, and expresses reference condition as "N" of "Nl." 
[0062] Drawing 10 shows the wafer of a hydrophilic property, and the elimination factor of 
particle is almost the same by the existence of rinse supply, and it is changeless for the washing 
engine performance about the wafer of a hydrophilic property. However, as shown in drawing^ 1 , 
in a hydrophobic wafer, it is the existence of supply of a rinse, and in 60 or more Nl/min, the 
difference remarkable in the elimination factor of particle arose [ the flow rate of nitrogen gas ] 
especially. From this result, as for the flow rate of nitrogen gas, it is desirable to consider as 60 
Nl/min - 100 Nl/min, and when it is especially 80 Nl/min, it is understood that the elimination 
factor of particle is the highest. 

[0063] Moreover, drawin g 12 and drawing 13 show the augend of the particle on one wafer to a 
nitrogen quantity of gas flow, and substantial contents are the same as that of drawing 10 and 

drawin g 1 1 respectively. 

[0064] Next, with reference to drawing 14 , the case where adjustable [ of the flow rate of a 
rinse, the passing speed (passing speed of =2 hydraulic nozzle) of the rinse nozzle 35, or the 
rotational frequency of Wafer W ] is dynamically carried out in the middle of the migration on the 
wafer of the rinse nozzle 35 is explained. 

[0065] For example, when making the flow rate of a rinse adjustable and seting constant the 
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passing speed and the wafer rotational frequency of the rinse nozzle 35, the flow rate of the 
rinse supplied to the periphery section of Wafer W is made [ more ] than the flow rate of the 
rinse supplied by the wafer core. As shown in drawin g 14 (a) as 1 operation gestalt, it considers 
as 0.5 l/min in a core, and is considering as 1.2 l/min in the periphery section. In this case, 
although that core differs in the peripheral velocity of Wafer W from the periphery section, the 
amount of supply of the rinse supplied to per unit time amount on a wafer side by changing the 
flow rate of a rinse in this way can be made the same as much as possible in a core and the 
periphery section, in addition, you may carry out adjustable [ of the amount of supply ] in the 
middle of migration of the rinse nozzle 35 in this case in two steps, for example, may carry out 
until [1.2 l/min ] adjustable from 0.5 l/min gradually above a three-stage. 

[0066] Next, when making passing speed of the rinse nozzle 35 adjustable and seting constant 
the amount of supply and wafer rotational speed of a rinse, the rate of the rinse nozzle 35 in 
case a rinse is supplied to the periphery section of Wafer W is made smaller than the rate of the 
rinse nozzle 35 when being supplied by the wafer core. As shown in drawing 14 (b) as 1 operation 
gestalt, it considers as 7 mm/sec in a core, and is considering as 5 mm/sec in the periphery 
section. In this case, although that core differs in the peripheral velocity of Wafer W from the 
periphery section, the amount of supply of the rinse supplied to per unit time amount on a wafer 
side by changing the passing speed of the rinse nozzle 35 in this way can be made the same as 
much as possible in a core and the periphery section, in addition, you may carry out adjustable 
[ of the passing speed ] in the middle of migration of this rinse nozzle 35 in two steps, for 
example, may carry out until [ 5 mm/sec ] adjustable from 7 mm/sec gradually above a three- 
stage. 

[0067] Next, when making the rotational frequency of Wafer W adjustable and seting constant 
the passing speed of the rinse nozzle 35, and the amount of supply of a rinse, a wafer rotational 
frequency in case a rinse is supplied to the W round edge of wafers is made smaller than a 
rotational frequency in case a rinse is supplied by the wafer core. As shown in drawi ng 14 (c) as 
1 operation gestalt, it is referred to as 1500rpm in a core, and is referred to as 1000rpm in the 
periphery section. In this case, the amount of supply of the rinse supplied to per unit time 
amount on a wafer side can be made the same as much as possible in a core and the periphery 
section, in addition, you may carry out adjustable [ of the rotational frequency ] in the middle of 
migration of this rinse nozzle 35 in two steps, for example, may carry out until [ 1000rpm ] 
adjustable from 1500rpm gradually above a three-stage. 

[0068] As mentioned above, the washing engine performance is made to homogeneity about the 
whole surface of a wafer by carrying out adjustable [ of the flow rate of a rinse, the passing 
speed of the rinse nozzle 35, or the rotational frequency of Wafer W ] in the middle of the 
migration on the wafer of the rinse nozzle 35 dynamically. 

[0069] Next, with reference to draw in g 1 5 - drawing 18 , the washing processing at the time of 
using the 2nd rinse nozzle 83 is explained. 

[0070] In drawing 15 , breathing out a penetrant remover not using the 1st rinse nozzle 35 but 
moving only the 2 hydraulic nozzle 36 in the direction of a path of Wafer W from a core to the 
periphery section, a rinse is supplied to the core of a position W, for example, a wafer, by the 2nd 
rinse nozzle 83, and liquid membrane 51 is formed. It can prevent that cup rebound-phenomenon 
Myst generated by this when the 2 hydraulic nozzle 36 moves to the wafer periphery section 
adheres to Wafer W directly. 

[0071] The 1st rinse nozzle 35 is not used in drawing 16 . First, although it is made to move to 
the periphery section from a core as shown in drawing 16 (a), breathing out a penetrant remover 
from the 2 hydraulic nozzles 36 to a wafer core, at this time, the rinse is not breathed out from 
the 2nd rinse nozzle 83. This is because it is rare for a penetrant remover to rebound upon Cup 
CP when the 2 hydraulic nozzle 36 starts the regurgitation of a penetrant remover from the 
center position of Wafer W as shown in drawing 16 (a). And while being able to prevent adhesion 
of rebound-phenomenon Myst by supplying a rinse and forming liquid membrane 51 at this time 
next since Myst of the cup rebound phenomenon increases when the 2 hydraulic nozzle 36 
moves to near the periphery section of Wafer W as shown in drawing 16 (b), compared with the 
case in drawing 1 5 , the amount of the rinse used is reducible. 
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[0072] The 1st rinse nozzle 35 is not used in drawi ng 17 (a) and draw ing 17 (b). While making it 
move to the periphery section from a core as first shown in dra wing 1 7 (a), breathing out a 
penetrant remover from the 2 hydraulic nozzle 36, liquid membrane 51 is formed by rinse supply. 
And as shown in drawing 17 (b), when the 2 hydraulic nozzle 36 comes to the periphery section, 
according to the location where a penetrant remover is breathed out, adhesion of Myst in the 
wafer periphery section can be more certainly prevented by carrying out the supply location of a 
rinse near the wafer periphery section by changing the regurgitation include angle of the rinse of 
the 2nd rinse nozzle 83. 

[0073] Dr awin g 18 is using both 1st and 2nd rinse nozzle 36 and 83. in this case, the 2 hydraulic 
nozzle 36 and the 1st rinse nozzle 35 — the periphery section from a core — while moving — a 
penetrant remover and a rinse — discharge — in addition to this, the rinse is further supplied 
also from the 2nd rinse nozzle 83. Liquid membrane 51 can be certainly formed all over wafer W 
by this, and adhesion of Myst can be prevented certainly. 

[0074] Drawing 1 9 and dra wing 2 0 are the top views and front views showing the whole washing 
processing-system configuration concerning 1 operation gestalt. In addition, in drawin g 19 and 
drawin g 20 , the sign same about the same thing as the component in drawing 1 and drawing 2 
shall be attached, and the explanation is omitted. 

[0075] The main wafer conveyance device 22 is arranged in four sets and a center section for 
the washing processing unit 50 for washing of Wafer W at the transverse-plane side of the 
processing station 11. This main wafer conveyance device 22 is adjoined, and the reverse unit 
(RVS) 90 which reverses a heat treatment unit (H.P.) and the cooling processing unit (COL) 91 
required for the desiccation after washing, the transition unit (TRS) which delivers Wafer W 
between the cassette station 10 and the processing station 11, and the front flesh side of Wafer 
W is arranged, moreover — processing — a station — 11 — a tooth back — a side — **** — 
washing — a processing system — two — the whole — actuation - control — carrying out — a 
sake — electrical — a unit — ( — EB — ) — 93 — machine control — a unit — ( — MB — ) — 
94 — washing — processing — a unit — 50 — using it — having — predetermined — a 
penetrant remover — storing — a drug solution — storage — a unit (CTB) — 92 — arranging - 
- having — **** . Furthermore, the fan filter unit (FFU) 95 for carrying out the downflow of the 
air purer than the head-lining section is arranged in the processing station 1 1. 
[0076] Such a washing processing system 2 can be used as washing dedicated system in 
processes other than the above-mentioned spreading development system 1. For example, as 
processes other than a spreading development process, specific gas or several sorts of 
compound gas is supplied on Wafer W. Although there is an etching process which only required 
thickness etches, the whole surface or the particular part of a thin film formed on the CVD 
process and wafer W front face in which a desired thin film is made to form by the chemical 
reaction in a wafer W front face It can use as an exclusive processing system for washing the 
wafer polluted during processing of these CVD(s) process or an etching process. 
[0077] In addition, with this operation gestalt, although the washing processing system 2 was 
explained as a system of a simple substance, the CVD system used at the above-mentioned 
CVD process, the etching system used at an etching process, and the washing processing 
system 2 can be connected through an interface device etc., and it can be used as compound 
equipment made in-line. 

[0078] This invention is not limited to the operation gestalt explained above, and various 
deformation is possible for it. 

[0079] For example, in washing down stream processing shown in drawing 9 (a) and (b), when the 
2 hydraulic nozzle 36 starts the regurgitation of a penetrant remover from the center position of 
Wafer W Since cup rebound-phenomenon Myst increases when the 2 hydraulic nozzle 36 comes 
to the wafer periphery section as it does not carry cut, for example, is shown in drawingj) (b), 
you may make it the regurgitation of the rinse from the rinse nozzle 35 supply a rinse like the 
case where it is shown in drawing^! 6 (a) and (b). When the 2 hydraulic nozzle 36 starts the 
regurgitation of a penetrant remover from the center position of Wafer W, that a penetrant 
remover rebounds upon Cup CP has little this, and when the 2 hydraulic nozzle 36 moves to near 
the periphery section of Wafer W, it is because it will be in the condition of being easy to 
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generate Myst of the rebound phenomenon. Thereby, the amount of the rinse used is reducible. 
[0080] Moreover, in drawing 15 , drawing 16 (a), (b), and drawing 18 , although it was made to 
supply a wafer core, if the rinses from the rinse nozzle 83 are a penetrant remover by the 2 
hydraulic nozzle 36, and the supply location in which it does not interfere, they will not be 
restricted to a wafer core. 

[0081] Furthermore, with the above-mentioned operation gestalt, although the semi-conductor 
wafer was used as a substrate, this invention is applicable also about the glass substrate used 
not only for this but for a liquid crystal display etc. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra wing 1] It is the top view of the spreading development system concerning 1 operation 
gestalt of this invention. 

[Drawing 2] It is the front view of the spreading development system shown in drawing 1 . 
[D rawing 3] It is the rear view of the spreading development system shown in drawin g 1 . 
[Drawing 4] It is the top view of the washing processing unit concerning 1 operation gestalt of 
this invention. 

[Drawing 5] It is the sectional view seen from [ which is shown in drawing 4 / of a washing 
processing unit ] X. 

[Drawing 6] It is the sectional view seen from [ which is shown in drawin g 4 / of a washing 
processing unit ] Y. 

[Drawing 7] It is the sectional view of 2 hydraulic nozzles concerning 1 operation gestalt. 
[Drawing 8 ] It is the flow Fig. showing washing down stream processing concerning 1 operation 
gestalt. 

[Drawing 9] It is the side elevation showing washing down stream processing concerning 1 
operation gestalt in order. 

[Drawing 10] It is drawing which compared the particle elimination factor of a hydrophilic wafer 
by the existence of rinse supply. 

[Drawing 1 1] It is drawing which compared the particle elimination factor of a hydrophobic wafer 
by the existence of rinse supply. 

[Drawing 12 ] It is drawing which compared the particle rate of increase of a hydrophilic wafer by 
the existence of rinse supply. 

[Drawing 13] It is drawing which compared the particle rate of increase of a hydrophobic wafer 
by the existence of rinse supply. 

[Drawing 14] In a wafer core and the periphery section, it is drawing showing an example of each 
value at the time of each carrying out adjustable [ of a rinse flow rate, rinse nozzle passing 
speed, or the wafer rotational frequency ]. 

[Dr awing lb] It is a side elevation at the time of using 2 hydraulic nozzles and the 2nd rinse 
nozzle. 

[Drawing 1 6] In drawing 1 5 , it is a side elevation at the time of supplying a rinse from the 
migration middle of 2 hydraulic nozzles. 

[Drawing 17] It is a side elevation at the time of carrying out adjustable [ of the regurgitation 
include angle ] for 2 hydraulic nozzles. 

[Dr awing 18 ] It is a side elevation at the time of using both 1st and 2nd rinse nozzles. 
[ Drawing 19] It is the top view showing the whole washing processing-system configuration 
concerning 1 operation gestalt. 

[ Drawi ng 20] It is the front view showing the whole washing processing - system configuration 

shown in drawing 19 . 

[Description of Notations] 

W — Semi-conductor wafer 

1 — Spreading development system 
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31 — Driving pulley 

32 — Bellows pump 

33 — Control system 

34 — Guide rail 

35 — 1st rinse nozzle 

36 — 2 hydraulic nozzles 

38 — Stepping motor 

39 — Rinse source of supply 

40 — Connection member 

41 — Belt 

43 — Supply pipe 

50 — Washing processing unit 

51 — Liquid membrane 
71a — Chuck plate 
71b — Pivot 

71c — Rotation drive motor 

71 d — Desorption device 

72 — Connection table 

77 — Nozzle maintenance arm 
83 — 2nd rinse nozzle 



[Translation done.] 
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DRAWINGS 



[ Drawing 1 ] 

1 




[Drawing 3] 
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[Drawin g 1 5] 
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[Drawing 18] 
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[Drawing 14] 
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[Drawing 1 9] 
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80Nl/mi nr&3 0 

[0018] o»«cc Huie«»««& 

tcmsztix^z, gtc. corns* mimw&j&sx 
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[0019] *«98©— ©JB«k:j:tia. Buffi«&OJl 

cr, jfftt<DSS*a, 0. 51/min-l. 2 1/m 
in£U XJKQattSi, 5mni/sec- 

3 0mm/s e c <b C tHfi$f& 
[0 02 0] o*»ccJ:htf, mjlB*ScD/§ 

ea&a* *>i>sb <t mmm t -c pjskjich d «c -r s c <t # 

CCr, *S©lsHES:« % 3 0 0 rpm-500 
0 r pmifSCi#ff*U^ 
[0 0 2 1 ] *^<3D^2<Dffl^K:^SSSSfe^S 

ftpitgtciea^n, bmb^^x^cjcs^qiw:, 
zmm<Dmm<Dtm;icm#zmi&umnm 1 

[0 0 2 2 ] COct 5 ft«flECCJ:*i«, » 1 

sxjv%m&sx)\, ftwtc^as^ s®± 

CC»»^^ifi€^j(H^J5S*«RKm», MCC, ^2 
it$d^tt©«R*««Lrfc»dr*or, comm.* 

[0 0 2 3 ] OJBfflSC cfctlii, g5gBSt^-/X 



[0 02 4] **5BO»ffi8fei»*ffi5i, H«f **K± 

*>, ksssxjc^-^^ *ju#{««c4*i»j1:-c 

[0 02 6 ] *«9§©S«&a5'X^A5i % SSXCC U 

8fc»«*ttffi-r zm&sxfrt, mtm&sXMc 

[0 02 7 ] COcfcSttliflECCjititf, 
JkVmMmU L —W{ tor, &j£«fftcj:QS«&««i 
[0 02 8 ] 30 

[0 03 0] C(Z)ifiiffl^XfA 1 » % SMS 
09***2 5 ftffiT W 6 r A (CfSA IXJ^>^ 

>ioi, »Pi«ixa©*r 1 tsrros x/nwccws 

-v 3 > 1 1 <blJ«RUr»W&ti4»S«« 

[0 0 3 1 ] iJ^Zv YTsT-U-alsl OTIS, m 1 CCtS 
T<£5$C ***h*»62 0±<D^2 0a<Dti«!-C 
ffl»fflWxtf4ffl*r<DSx^#^* hCRfti-C-ft-Ctl 

(o^x^tbAn^ffia^7 : --^3> 1 nwscifijwrx* so 
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x/Mfr-te* hCRrtCCiRfflSti/c^x^xo^x^ffi^J^ 

r&i (z^ihj) «ca»wiBft'>x7xsa*2 l^s-jx^ 

#-fe? hCR$cjilRWccT^xT£<fc5:c&oTi> 

1 1I0I3©1G3(DM^^ hfflKtHTST^-f 

v h (EXT) $CfcT*-fe*-C#£<fc5CC&oT(,>&. 
[0 0 3 2 ] MXf^>3>l im ^ UCtjVTJ: 
5«c. *-&»fc^ffl^©£*x^aBa«* 2 2**R 

IGl, G2. G3, G4, G 5 O^SEHfltefcr* 

G3©^Sxx y ha#-fe* hXf*-> 3 > 1 OKKig 
7x-XSPl 2 K:|R«l,Tffi{B3ft, ^5CDfflG5CD^ 

gxx> hawawwcciBBsnT^*. ^^scd^g 
55i. *^x^taa6«*2 2©>>f-^>x©yt8btcu 

[0 0 3 3 ] 3E^x^»iS»»2 2tt, ©tt:£[f#<*4 9 
©rtfljfc, £x^^B4 6£±T;*rfSj (Z^fa) K 

w»^«cj:ot. ln^HC****^ ur^xAijig 

■4 6t-tWcHKL, CtiKctOco^x^fflaaSB 
[o 0 3 4 ] 02&c^-r<£^K:, siofflGira, # 

^FiSeiJ.x-; h (COT) Rtf*«9!k:{&£Sfi 
St^Si LrcDSfe^ffiaxx -,F5 0^T^6J1«: 2 
StC**3i6tirc»-2>. S2 0aG2t1i 4 2^(D*e> 
K WifflMI^--; h (DEV) 

1 offlG 1 £mm<Dffi$mm*~ y v 5 0 #ra> 

[0 0 3 5 ] H3CC7jrr<fc5K:, $3©lG3m ^ 
x^W*ttB66Ctt1*r»f3e(Oftia*?f ^ t-^y^O 
gfflxx? K m^T^eiffltc^- >;>^xx^ h 

(COL) , T Kb-ix 3 >xx^ F (AD), 77-/ 
^> h (AL1M). >fnf»3>^^ 

h (EXT) . 'J^-Xxx? h (RVS) TkW*)^ 
^^i/zL^v h (PREBAKE) ^M^a^nro^ 
^ B $4(DlG4t'i>, ^-7">i(DSIa^-; h, ^ 
it{rF*6JItC^-i; >^xx-^ h (COL) 7^2^. 
^^^f->^2> • ^-';>^xx , h (EXT CO 
L) . OXr» 3 >^-; h (EXT) . 7*'J^- 
t>^-;F (PREBAKE)8C^Xh^> 
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Vi-z-v h (POBAKE) ifimtzhtiXl.**. 
[0 03 6] C<D<fc5teffiH^©ffil>*-!J>y:xx 

v h (col) . (extcol) *TSfcffiHu 

«B«©m^-*>yi-3r h (PRE BAKE) 
^F-<-t>^7F (POBAKE) £±gGCfS 

[0037] >r>*-:7*-*SBi 2a. JitT^frra 
fflxf-> 3 >l l ±mt-&&*mirZ&. tSJttx io 
a/hStt* -fx$co< 6tiri^ a ^>^-7x-^su 

a. X, Z^tCgttbtM^-fe-yhCR, BRMH 

CC. £x^jaiSf*2 4a. 0^f$ItclsHEpJ«BCC«jaE3 
ft, ^^'r-v'a > 1 HR|<D»4(DffiG4<3!)^S^- 
htCK*r^^^Xf*>->3>^-^ h (EXT) K 20 

T) tcfer^-fe^rtSct^ccj&^ri^. 
[ o o 3 8 ] H4«. isamum*- » v 5 ocd&*b§ 

flHS*^"f¥ffiH* B5«B4tete^TX:fr|o]fr6>jtfc 
£o 

[0 0 3 9] C<Z>8fe*#fflJ.x* h 5 0(D^-X68«: 

ffi-TS/c««)<DBaP«6 8 a^^ESn, CCD^na56 8 
aCcaHH«M»*WrS->^ » *SP»6 9#KBSttr 30 

[0 0 4 0 ] 3-~v h*3feS8K:a. ^x^WOHjHSU* 
KMT* J: 5te^x^w*iK§-r**7 * y'C Pifi&SS 
ftrfcO, ccd* y^cp tt, #K««7 4cc<fc0»» 

aaECCflMESJi. i^x^^lt»«2 2<b©B|T^X^ 

Lfc8fc#i&#;*7 v y'C POftmcfttfxtk&'tz c <t * 
Witr#£o 40 

[0 04 1]CO*-^CPrtK», ^x^W*SfSl, 

CCD^-^ ? *:/U- h 7 1 a*3a*T4ffitt7 1 b<h. 
C<Dffifgj7 1 b£0«StfS[sNSffi«)*--*7 1 C <b , 
v?y*ls- h 7 1 ate:fct>T^x^W(DH£t£fT 5 

j&mmmi 1 di^t^ */c. ft^^u-h7 

1 aflOSffitca. 3£}$t:>7 1 e (BKSC&lk? 6ffl 



4$H2 003-203892 
10 

ft*-* 7 1 ca, iHBR3&SB5K?r«ittor*5 0, m 
x.ao rpm-50 0 0 r p mO®HTKlW{CnJ^-Ct 

[0042] ?t^7'l/- f> 7 1 aOJRft3tt9fec 
a, ^xaW0K3B»*7 1 d*SE»StlTt^o c: 

+17 1 d t a?x.jyW*m$LT\,>tei,*ffl&&mOX\<> 

ft^7'u-h7i acoT^^ca, #r^>y> 

*7 9 CC<fc D#K?Ttt«C 1 ftoaSr-^ 7 2 
6ft, C(Digr-^7 2±fc:tel,>Tltt»«*7 1 d 

2b#ie»SftT<,>*. >#7 9Kcfc^T^g 

?&ft72b £ -tt 4 1 SSSfi* 7 2b sPBUtttHft 7 

1IJ©B»«»7 1 d<Dcfc^tC^x^W(Dffi^t^^»l^ 
U l«c§«jftA7 2 b*m3tf*£BSL*cC»»tt 
35fcffc:<J:0, H5*SWJ©B»««7 1 dOJ^te^x 

[0 043] iJvzTC POrtHffllJSSUtca F U W > 7 5 
6ftT*5 0 . # * :/C p y 

[0044] ti v ?c poflt&aBtca, -/ x;i/^a©^ 
6 7 tcfip«stife» i cDiKftftft^x^rts* i cd y 

>*yX;U3 5 X;t/ £ 0TCD2fl£f*y X;U3 

6#— f*W«:Jl«S«Btt4 OCcH^Sftn^. Cft^cD 
311 CDU >X^X;b3 5 <k 2$Sffc>'X;l/3 6 i<DP H 1(D^ 
JSa, Wi^5mm-80mmi$tiri^ o 
[0 04 5]16^#iUt, gl 1 (DV >^yX;U3 5 

Mi P -XrK> ^' 3 2^J; 7 0 yX;U3 5^603^ 

y > x{g©e«&a3&5«6Wtc ?k-c * ^ ± ^ cc 3& r i * 

in-1. 2 1 /m i n i £ftTl>& 0 
[0 04 6] 2igftyX;l/3 6it i7^TJ:^W:, 
A'77rS44 a^fiix/c^ 7tS$4 4 Sfe^^r 
tttH-r^DtfflSB4 5<!:*WLri^. ^-;7yl44a 

4 4 a{C«f&T-5/c«><DSa^7^8SaB2 ^5*^« 
*tt%tc&<DmftM2 7^^^ftri^. ttffi§54 5 
Cca. ^' ;7yS44 aCCfe^^^^<jS^2 8(Dti3 
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[0047] mez&mux. cti^>m\(Do>^yx 

JU 3 5 £ 2 ifcft </ X 3 6 t * @5e I fc«»3»t 4 0 

J: 9 'J 3 1 *^LrBg»T*^ h 4 1 Cc&tt 
fi^r-A7 7©»ibatt3OTK«:««s*i. c*uc<fc 

iEl£$£5 mm/ s e c ^- 1 Omm/s e c <h £txTl> 
S. fiW7-A7 7», H*Lttl»»K««CCJ: 
0»»nJtBiSnT*50, M^X;l/3 5. 3 6(DiU£fir 

B^wtsrar s «fc^ Jettons. 

[0 048] ±iBHIS88i6*- * 7 1 confess 

actt»Maix3 3 6c<to«6^wcc«iaisn*j:5{ca 
o-tfcD. «a.««J*r--A7 7<D*£iKtgK:g^i>-c 
^KD»;>xyX;U3 5^6<DU >xjSffi*&fi*»Wfc 20 
*m~c*. Uigggiir*-* 7 i c©@«K«ca^ 

[0 049] ^-^'C p<d*hh±«kc fc, -tiem 1 © y 

>xyXiU3 5iima&c, ^x^> W±«C«# *fltt&-T4 
S2(DlftW^X;KDr$)^2(()y>xyX;b8 3 
tflBB3*rCl>&. C<Dg2©y >xyX;l/8 3*6 

[0 0 5 0 ] CCt, ^*«$&^X^^65i, 09&#8fe 

[0 0 5 1] »8C. Hli^l/cMIMI^XfA 40 
1 cetera— a©«sxg«:^^ritti8T& Q 

[0 0 5 2] h^f-5/a> 1 0«l*Jl» 

-/^>F^^ (ALIM) C<DT^ 
h (AL IM) CCT^x^WCDfig^to 
toMTfoftfcSL ^^x^^5Ha«2 2JCJ:i3^x^w 

y^-x.3.x* h (rvs) ^x^k: 
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o^, B^i^way^-^a-? h (rvs) ^j® 

c^^x^>W(Dgfe^^k:oc^-ciifS^^o 
*>\ £*Ccj£Dr^x^ffiffla*5feCcgfc*b. 

[0 05 3] fit. JfctCT Ft^3>^>; h (A 

d) ^fflasstiBMc^bAMWftoti, ;*t>r*-y>y 
^x>^h (col) ccr9f£<of&a®«^ftona B € 
<oa, u^xh^m&s^x-, h (cot) jcj®si$ 
ti, ut^^ h<D@ii^^f^n^o fit. ^y-<- 

+ >ifJL-^ h (PREBAKE) ri^<Djffl»«9I# 

*-y>^jLx* h (col) ct*jt> -exalte 

ISti, fCDa^x^fflaitt2 4K:J:«3-<>^-7*- 

I»I«7l/c^t «^x^W«3i«® 
Hjlx^ h (DEV) tc«jS3nt3H«iaffiWft>n, 
x^^t*>->3>jlx^ h (EXT) ^lt*-fe-; h 

^jxx* h (POBAKE) 5C<fc0ftjSByffifflWTt>n* 

[0 054] SKfC. 8fej«BHa- ? h 5 0 Kfctt&gfcg* 

-So 

[0 0 5 5] 5fe-?\ ^b'>?t^7 1 «C ^ x;% W#S 

PtfLLPTTSo ^tC2Sfc<*^XjU3 6#^x^WCDttM> 
iCC&BTSJ^K:, 2iSftyX;I/3 6RO''J>xyX 
;b3 5#»I&1 (Xf 7 7* 1 ) . 19 (a) «c5rrj:5 
tc, C<DM^X;U©fiB^^*^Vy>XjRottffi 

Jl/©»tt#HBft3*i* (Xf-^2) o Sfc, CtiiBI 
^«:^xy\W(D[iIl5^:H^-r^ 0 ^Cfe\ CCD^xyNW<D 
HiRHJ6Ccoiir», 8fe»»ERCXy>^?R©«:aHWi 

[0 0 5 6] *5C, B9 (b) CC^T<fc^5C, 2Sf£tt^ 

x;u 3 6 j&i -j x n wmmm^c^m l x $ tcm&ic % 

P(DftmX$tt2&'0. 5^H*iftot»5x^WO^ 

ffla^CttSHR-r-S. 1*1, cct'J>xyX;l/3 5 

scj:^ >x«*^x^w^e«&oTa*tt<DaiB, -r 

x^%w5cffi^*aa-r*jf n*6< . ^/c c^*i 
5 i±5cflai/cs^ h«iHii6-r^«>xy>w©a^*:c 
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[0 0 5 7 ] C<D'ik. 09 (c)}OTfJ;^}C, 2 3S& 

»iftac?y >xi&DR±aj^f?±i, 3) % my 

X;U3 5. 3B*#*7CP©fl€Kc^Stt 
9(d) tC^Tcfc^fc:, pJA{^x^W^40 OOrp 

[0 0 5 8] c CT?*jB»JB«K:*jir>r». y >X?g<D 

y>X?K©«ES 1. 0 l/min 

X)[s<D&WhM& 6 mm/s e c 

■Jx^OIHSR 1 3 00 rpm 

300 rpmiL/A cnj:*Vh3 < Tfc*# < Tfc 
<fc^ 0 L#>0, ^x;«^3 00 rpmJ:«3/]^< 

*Mt5Cimf 4 ^»©*3E#^x^ffi±*cffc 
£T£tK«<fc&^T0*5©r, 3 0 0 r prnHiit 

[0 0 5 9 ] J&Lh©<fc5CC, «OBe«CCJ:n«, ^x 

[0 0 6 0 ] *»Lrsis»iR*id:ffira2i*»-/ 

(b) - (c) tC^-Tcfc^K:, 28fcf*>'X;l/3 6#<^x 
[0 0 6 1 ] CCT\ HI 0-H1 3^#,llt, S£* 

^©gfe^aaijc^^-s, -€-ti-en^x^s±cr>^-^ 

-f *JKD»** (B10, 11) S^'iffllnS (B12. 
13) *Jt«LT*4. ^X^CD«S^7Ktti^7kt4 
iiCOlirHll^f o/Co £/c. HI 0— HI 4tcfeC^ 

[0 06 2 ] H 1 0 5S % a*t4©^x^«:ot»T^U-C 
45-; . 7 V^tg^O^T^-r*^ *JKDBft£*«« 

53351— v&V , ?i^{4<D^x^:coc^r:^#afg:c^ 
{fctt&u. ic^, hi i:c^-r<fc5:c^7ktt<D^x 
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^(DiSffl^6 0 N 1 /m i n«±SC&t,>T^--'r ^ 

(OWLWit 60N r l/min-100Nl/min<!:tl> 
C±#WSO<* ^CC 8 0N1 /mi nflMBdCCfifc/* 

[0 06 3 ] H 1 2 &£>'H 1 3 S**f^SSS 

3 x^ 1 fo±(D^-7- j ZiMDViMm&nkLr 

te'o. mmm^m^eti^tim 1 osoi 1 1 tmm 

10 T'&£ 0 

[0 06 4] ^CCCHI 4*#flgUr, y>X^XJl/3 5 
O^xyN±C0^Sj^c}3Cc*5l^r, y>X{8<OiffiS\ y> 
X y X)l> 3 5 (D^gbilS ( = 2 i&f*^ X;U<E>if£l&jIg) 

[006 5] y>X«©8f«*nJ^<!:U y> 

X^X;U3 5CD^ttiiSSO^xy>lBlKS:^-^<b-r^ 

^x^^SPCC«<&3n-5U>XjR(DSS«<fcO«>^ 
20 <iT& 0 -HjfeililtiU (a)tc^T<£^K. 
«ita*i|>»t?0. 5 1/miniU . 2 

l/minatl^ s CCDit^. ^7 x>^W(DJIitg#: 

<Dmm*^x.z>ct-c. ^x^ffi±<D#{4^ra^occ« 

X)V3 5©^8&3**CC^lirm«2g«rfl«&M*Bl 
tlt^ctl^, 3SB«±r»^tcO. 51/min 

30 [0 06 6] ^Kl, U >X/X;b3 5 (D^Sftiig^r pj^ 

£i§^ ^x^w©S«SB«:y>x«^«J&3ns<b# 
<Dy>*-/X;l/3 5<D«K*. ^x^*^gB&c«*S<*ft 

^<t^(Dy>x^xju3 5cDas<i: f 3fe^$<-r^o — 

tfeE^ibtBl 4 (b) {CTS-Ti^cc, Wia*-* 
S5t'7mm/s ecib, ja$t35T'5 mm/ s e c <h U 
Tl>£ 0 ^X^WO|g2S^CD*^a5ch^ 
«t§{5<tr^^^>^ CW^'C'J>^yX;b3 5<D^S; 

40 Sti4 y >^*©«^**^»iHJHffl<5:-CniaW«c 
(IDMSCi^r^^ tt*5, C(Dy>X/X;l/3 5 

cd^Sj^* ccfcc»r Wit a 2 a»-e«waj£* oJ^ L r 
3M«±tt^}C7mm/s e c^65m 
m/s e c ^T'pMLT ^cfcl^o 
[0 06 7 ] Sx^WOHIBRfcliJ^iU y> 

xyX;i/3 5 ©^»3SS^ y > 
<o*x'M3iEe*. 9x^«frc«icy >^sa^«t&sn 
so 14(c) cci^Ti: ^ miia^'&flsr isoorp 
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m£U ^riOOOrpmiltC^,, C<Dm 

r^4 0 co»;>xyx;u3 scD^tt&^fcte^ 

±T3ft*tC 1 5 0 0 r pm^6 lOOOrp m£TnJ^ 
It *><fcl>. 

[0 0 6 8 ] feliOcfc^tC, >;>^yX;i/3 5©^ 
±cD#fti£4Ht&i,>T, y>xi8<DfiSfi. »J>X/XJl/ 
3 5CD^ttiigX^^xy^WCD[Hll^^«J6 ^ }^pr^■r^ 10 

[0 0 6 9 ] ^CKl, H15-01 8 JS2 CD 

[0 07 0] il SJCfeC^r^, Ml <OV >xyX;b3 

^o. ^2CDU>X-/X;U8 3«CJ:9 >;>XjB*Bf3e 
cofia, «iL«-5x^wo*iC;««:«^u. ^5 14 20 
Wl"Ct^ 0 CtUcJ:*^ 2?lfef*^X;U3 6^^x^ 

#s x^wecfiStf » * 4 c i *i»±r * 4c 

[0 0 7 1101 6te^T&!j|l<Dy >X^X;b3 5 
SffifflUtliftli. 016 (a) fcTjVTi^K:, 

IH2cDy >xyX;U8 3#»*> y >*S£ttUiOr(,>ft 
t>. Ctitt, 016 (a) Cc^-Ti^tc. 2ffif*^X;l- 

BS^r«, ffifcmm v y'C P c 
foe>V$>2>. f LtWc, 016 (b) &£*rT<£ ^K, 
2tftfMX;U3 6 3&s-?xy%W©HiK8B#ia*'r«ttL//c 
£#&C, ftv^SfcbXQOs;* h#tiffi]T£fc#>, CCD 
B*ccy>x«*fl8&UKBI5 1 *JB*raci«cj:0, 
Wail!) ^ h©tf»*|»ihr#*££fcfc:. I15JC 

[0 07 2 1 117 (a) &O'0 17(b) &CteC»r & 
mi<DV >XSX)\s3 5£<SBLTl>&<,> a 5feT0 1 7 
(aHc^rf<£5Cc. 28M*> r XA'3 8*686»**tt 40 

^««*&«CcfcossBi5 fit, 017 

(b) CC*Vr<fc5CC k 2iS»^X;I/3 6^^^C*/c 
<b£$c, I2©V>xyX;l/8 3<oy >^^cDttHlftg 

[0 0 7 31 I18:t m 1 , ^2 CDU >^^X;U3 
6, 8 3 0IMffifflltl^ fl COii^, 2ii£»yX 50 
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JU3 6&&ffkl®y >*>>X;U3 5#tW>»fo6J»S» 

^<D^ffliooo^iKRc^y>x^tttbL/, Miccn 

Cdjnx.TlH2 y >X -/ X;U8 3 a>£> y 

Iti^o eft £x^W:£ffi{asgg$cj«K5 1 

[0 0 7 4] 01 9Se?B2 0a\ — HSSJgffilcfiR*Sfc 

£0 &*>\ 0 1 9MI2 0JC*5t»r, 0 1S£>'02£ 

[ 0 0 7 5 ] «IXf->3> 1 1 (DIEMWcfcf. ^x 

SB5c^x^jaa6««2 2**iei£<*ftTt,>£ 0 ccdbe^ 
x^iaai««2 2ccm»L/r. ^scdkmcc^s^s 

M^x, h (HP) S^Jft*p«iffi^x v h (COL) 
9 1, tfx^WSr^-fe* hXf'-v'a > 1 0 iffl^r 
—> 3 >1 1 icDraTCSWig-r h7>^>a>ax-, h 
(TRS) S^x^W<D^ll*SIE3i±-5y^-^i 
(RVS) 9 0#8BR3ftTl>*. J/«Xr 
— > 3 >1 l©Wffl«fctt, ftMl^fA2^ft(D 
■Wf •fW»*tf9fc«)CD««rL^9 h (EB) 93ii 
%miffl^~ yb (MB ) 9 4. gfeiMLg^x ^50t 

(CTB) 9 2jMK«SftTl>-5 B H*C* tea*-?-- 

--?2>tc&><Dy rl/V OVZ^^v h (FFU) 9 5^ 

[0 07 61 C © <fc 5 fcifcfrflHIi'X 7 A 2 _hlE^ 

*^x^wjb«:fi9&(y, «5x^w^ffir©{fc^Jgj£(c«fc 
•si-raxy^v^xaifi&j**^ cnecvDxn 

X«x^^>yxSO^*K:«»SLfe l 5x^*8fe»'r 

[0 07 7] ft*?. *5?SS»88-e^ a^MSt/XfA 
2%W^rAiltP^L/c^, ±lfi(DCVDX 
8T««f4CVD«I^ x^>^Iit?«itS 
X^>^ggfi, gfe#»>XfA2i^-{>^- 

[0 07 8] **^5*«±»^U/c*^S85caBB£S 

[0 07 9] W^a, 09(a). ( b ) CCS*r Steffi 
SXS5C*5(r»-C. 2^<*^X;l/3 6^^x^W<D*^{4 

5^6coy >x^cDP±ffli^f^T. WitaaG (b) - 
^-T<i:^:c, 2 8S*-/X;U3 6 3&s-5x/^.«axcc3fe/c«F 
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< a K ( b ) fc^TS^iKiaK: y >*{K*flfe£-r 5 

> ^ c p ccsuaii s c £ ij^Jt < . 2 ijstfc -/ x 

;l/ 3 6 # -5 x^ W<DH?S8BfrK6£ O/ciSJC, St 
tail 'o © 5 x h t, ^> -r i > tm t £ 6 r £> -5 D 

So 

[0 08 0] HI 5. HI 8 (a) . (b)Stf 10 

HI 8JCfc(rVC, V>ZSX)l>8 3&%<DV>zm*. 
Sx^tfrfrMte^TSiSKL/c;^ 2%L#sX)[,3 

[0 08 2 ] 
[Hnott««:R9!] 

[Hi] *Iio-ISiiK:i^i$lMli/Xf 
[12] hi fCTsr^JgfRiaa^x^AoiEffiH'r* 

So 

[H3 ] H 1 tc*r^ffi3l««iffl->X^A<DWffiH"C* 

30 

[14] **W©-ll*^«CC«-SiJfe»«HlJLx y h<D 
[H5] H4^T8fe^SQ : S^x^ h©Xj!5rfitt»6j&fc 
[H6] H4^^Tgfe^Ma^x^ h©YJW61fc 
[H7] -HJ6?B!Bftc«S2SftttyX;KDKHH"C* 

So 

[H8] -3afiJB«5C«&3fe»«ifflxa**-r7a-H 
r&So 40 

[H9] -*tejgJB6c«-s^«iais*Jicc^-riBffi 
Hr&s 

[aio] y >^®«^(DW^"c^*tt^x^cD^-T' 
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[Hi i] u>^?«ffiJ&<D^JRrtt7ktt«jx/^^--^ 

^JH»*^*Jt»U/cHr*-5. 
[H 1 2 ] y >X^ffi^coW^r0*i4^x^cr)^^7 : - 
* ^iU*ttI**tt«iOA:Ht?**. 

:hi 3] v>xmmi&<Dmm^m?k%kV2-^<D'i-r 

[114] ^x^^8Bia«»<5:{C*5l»r. y >Xfig 
y>^>'X;l/«l6iSSX5* , 5x^%iaiS»%'€-ti-en 

[115] 2^>/X;b<!:^2cDy>^^X;l/i^^ 
b/cl&^cOdJMH'C^So 

[HI 6] HI SCC^l^r, 2iSft^X;K0^Sb^*^ 

6 "J >^«*fia»L3fc«^««PMH'C**. 

[hi 7] 2m#sx>i&i±mn&z*mLtcm&<Dm 

[HI 8] 9&lR&m2<DV>XsX)UDmJ3*:&mL 

[119] -IM^icd^^l f 

[120] HI 9 CC^t^lVX7*A(D^MS^ 

IE®Hr£>So 
[##©Sy»] 

1 - MiMl'>XfA 

3 l -Wtt^-y 

3 2-^n-x#>^ 

3 3-fW»» 

3 A— HA Kl/-;l/ 

3 5-fRloy >X>>X;l/ 

3 6-2 8£#-'XA> 

3 9-y>xi«t« 

4 0 -ittSSKt 
4 1 h 

4 3-«f 

5 i -mm 

7 1 a — •? £>:7"W — h 
7 1 b-fitt 

7 1 c-HISBKtt*-* 
7 1 d 

7 2-asf-^ 

8 3~'$R2<DV >X vXJi/ 
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